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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the new subject 
gene comprising a nucleotide sequence encoding N- 
methyltransferase having a specific amino acid 
sequence, relating to caffeine synthesis and giving a 
useful enzyme as an enzyme for industrial, food and 
medical uses. 

SOLUTION: A new DNA molecule is disclosed, that has 
either a nucleotide sequence encoding N- 
methyltransferase being a polypeptide having an amino 
acid sequence of the formula and an enzyme activity as 
7-methylxanthine N3- methyltransferase, theobromine 
Nl-methyltransf erase and paraxanthine N3- 
methyltransferase or a variant nucleotide sequence 
obtained by substitution, deletion or insertion of the 
nucleotide within the range in which a polypeptide 
encoded by the nucleotide sequence can maintain the 
enzyme activity to the nucleotide. The DNA is used in 
efficient production of a caffeine synthesis- related 
enzyme useful as an enzyme for industrial, food and 
medical uses. The gene is obtained from a young leaf of tea 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 



[Claim(s)] 

[Claim 1] The array number of the following nucleotide sequence:(a) array tables : It has the 
amino acid sequence of 1. The nucleotide sequence which carries out the code of the N- 
methyltransferase which has the enzyme activity as 7-methyl xanthin N3 methyltransferase, 
theobromine N1 methyltransferase, and paraxanthine N3 methyltransferase, and which is a 
polypeptide, (b) DNA molecule characterized by having either of the variation nucleotide 
sequences from which the polypeptide this nucleotide sequence (a) carries out [ the 
polypeptide ] a code to the aforementioned nucleotide sequence (a) performed the substitution 
of a nucleotide, a deletion, or insertion, and was obtained within limits which can maintain the 
aforementioned enzyme activity. 

[Claim 2] The DNA molecule according to claim 1 which is what the aforementioned nucleotide 
sequence (a) and the aforementioned variation nucleotide sequence (b) can hybridize under 
stringent conditions. 

[Claim 3] The DNA molecule according to claim 1 or 2 which the aforementioned nucleotide 
sequence (a) becomes from the nucleotide sequence of array number:2 of an array table. 
[Claim 4] The array number of the following nucleotide sequence:(a) array tables : It has the 
amino acid sequence of 1. The nucleotide sequence which carries out the code of the N- 
methyltransferase which has the enzyme activity as 7-methyl xanthin N3 methyltransferase, 
theobromine N1 methyltransferase, and paraxanthine N3 methyltransferase, and which is a 
polypeptide, (b) RNA molecule characterized by having either of the variation nucleotide 
sequences from which the polypeptide this nucleotide sequence (a) carries out [ the 
polypeptide ] a code to the aforementioned nucleotide sequence (a) performed the substitution 
of a nucleotide, a deletion, or insertion, and was obtained within limits which can maintain the 
aforementioned enzyme activity. 

[Claim 5] The RNA molecule according to claim 4 which is what the aforementioned nucleotide 
sequence (a) and the aforementioned variation nucleotide sequence (b) can hybridize under 
stringent conditions. 

[Claim 6] The RNA molecule according to claim 4 or 5 which the aforementioned array (a) 
becomes from the nucleotide sequence of array number:3 of an array table. 
[Claim 7] The vector for a manifestation characterized by having a DNA molecule according to 
claim 1 to 3 and the composition for making the aforementioned N-methyltransferase in which 
the code was carried out by this DNA molecule discover in a plant cell. 

[Claim 8] The transformed cell characterized by carrying out the transformation of the host cell 
by the vector for a manifestation according to claim 7, and being obtained. 
[Claim 9] The transformed cell according to claim 8 whose aforementioned host cell is a 
microbial cell. 

[Claim 10] The manufacture method of N-methyltransferase which cultivates a transformed cell 
according to claim 8 or 9, and has the aforementioned enzyme activity. 

[Claim 11] The DNA molecule which is all of the nucleotide sequences which a DNA molecule 
according to claim 1 to 3 has. or a complementary nucleotide sequence, and is characterized by 
the ability to check this enzyme activity of this plant cell in part when it is introduced into the 
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plant cell which has the aforementioned enzyme activity and is discovered. 

[Claim 1 2] The RNA molecule which is all of the nucleotide sequences which an RNA molecule 

according to claim 4 to 6 has, or a complementary nucleotide sequence, and is characterized by 

the ability to check this enzyme activity of this plant cell in part when it is introduced into the 

plant cell which has the aforementioned enzyme activity and is discovered. 

[Claim 13] The vector which contains the DNA molecule or RNA molecule of a publication in 

either [ claims 1-6 and ] 1 1-12. 

[Claim 14] The vector according to claim 13 which has the function which can be made to 
discover N-methyltransferase which has the enzyme activity of 7-methyl xanthin N3 
methyltransferase, theobromine N1 methyltransferase, and paraxanthine N3 methyltransferase 
within one [ at least ] cell of a microorganism and vegetation, or checks the manifestation of this 
N-methyltransferase. 

[Claim 15] The microorganism by which the transformation was carried out by the vector 
according to claim 13 or 14. 

[Claim 16] The plant cell, plant tissue, or plant body by which the transformation was carried out 
by the vector according to claim 13 or 14. 

[Claim 17] The plant cell according to claim 16 into which the vector according to claim 13 or 14 
was introduced by infection, a plant tissue, or a plant body. 

[Claim 18] How to manufacture a vegetable secondary metabolite using a plant cell according to 
claim 1 6 or 1 7, a plant tissue, or a plant body. 

[Claim 19] How to change composition of a vegetable secondary metabolite using a plant cell 
according to claim 16 or 17, a plant tissue, or a plant body. 

[Claim 20] How to cultivate a plant cell or a plant tissue according to claim 16 or 17, or to grow 
a plant body, and to manufacture a vegetable secondary metabolite. 

[Claim 21] How to cultivate a plant cell or a plant tissue according to claim 16 or 17, or to grow 
a plant body, and to change composition of a vegetable secondary metabolite. 
[Claim 22] The way according to claim 18 to 21 vegetable secondary metabolites are at least 
one or more compounds chosen from the group which consists of 7-methyl xanthin, a 
paraxanthine, a theobromine, and caffeine. 

[Claim 23] The way according to claim 18 to 21 a transformation plant body is camellia (Camellia) 
group vegetation, coffee (Coffea) group vegetation, kola (Cola) group vegetation, holly (Ilex) 
group vegetation, NEEA (Neea) group vegetation, Chinese parasol tree (Firmiana) group 
vegetation, PORINIA (Paullinia) group vegetation, or a chocolate tree (Theobroma) group plant 
body. 

[Claim 24] N-methyltransferase characterized by to have the variation amino acid sequence 
which is N-methyltransferase which has the enzyme activity as 7-methyl xanthin N3 
methyltransferase, theobromine N1 methyltransferase. and paraxanthine N3 methyltransferase, 
and was acquired by performing the substitution of the amino acid within the limits which do not 
spoil the aforementioned enzyme activity at this amino acid sequence to the amino acid 
sequence of array number 1 of the amino acid sequence of 1 or array number(b) array table of 
the (a) array table, insertion, or a deletion 

[Claim 25] N-methyltransferase according to claim 25 which is what the nucleotide sequence 
which carries out the code of the aforementioned amino acid sequence (a), and the nucleotide 
sequence which carries out the code of the aforementioned variation amino acid sequence (b) 
can hybridize under stringent conditions. 

[Translation done.] 



http://www4.ipdLjpo.gojp/cgi-bin/tran_web_cgi_ejye?u=http%3A%2F%2Fwww6.ipdl.jp... 2003/07/25 



1/15^— V 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 

precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention is a caffeine composition system. 
It is related with the transformed cells by the vector and this vector using N-methyltransferase 
which has simultaneously three methyltransferase activity. 7-methyl xanthin N3 
methyltransferase which is one of the enzymes to constitute, theobromine N1 methyltransferase, 
and paraxanthine N3 methyltransferase, and which is a polypeptide and its variant, the DNA 
molecule which has the nucleotide sequence which carries out the code of these either or RNA 
molecules, and these molecules, and these uses. 
[0002] 

[Description of the Prior Art] Caffeine is the purine alkaloid contained in Rubiaceae coffee group 
vegetation, such as the Theaceae camellia group vegetation, such as tea (Camellia sinensis), and 
coffee (Coffea arabica), etc., and is used as a drug raw material or a food additive. Now, caffeine 
is manufactured by the extraction from caffeine production vegetation including the 
aforementioned vegetable kind, or organic synthesis, moreover, luxury goods, such as tea and 
coffee, — setting — stimulative [ those ] — relief — moreover — or in order to reinforce, the 
reduction or the increase in the content of caffeine and its intermediate field is tried using the 
classic breeding technique etc. 

[0003] It is shown clearly by the 14C-tracer experiment at Phytochemistry, 31, and 2575- (1992) 
that caffeine is biosynthesized through N-methylation of a three-stage from xanthosine. This 
reaction path is shown below. 
[0004] 
[Formula 1] 
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[0005] The enzyme activity which carries out the catalyst of this methylation, i.e., 
methyltransferase activity, was first reported by the research which used the crude extract of a 
tea leaf in 1975 (Biochem.J., 146, 87-- (1975)). Although refining of a methyltransferase is tried 
with coffee (Phytochemistry, 37, 1577- (1994)). a refining scale factor is a low very much. In tea, 
although there is a report of the partial purification of a methyltransferase (Physiol.Plant., 98, 
629- (1996)), enzyme protein is not isolated. 

[0006] As mentioned above, about DNA which carries out the code of the amino acid sequence 
of N-methyltransferase which carries out the catalyst of two steps of the methylation reactions 
of a caffeine composition system enzyme, i.e., 7-methyl xanthin which is the last reaction of the 
biosynthesis of caffeine, a theobromine - caffeine, and its amino acid sequence, it was not known 
at all an old place. 
[0007] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is to offer DNA which 
carries out the code of N-methyltransferase which has simultaneously the enzyme activity as 7- 
methyl xanthin N3 methyltransferase which is one of the enzymes which constitute a useful 
caffeine composition system in composition of caffeine, theobromine N1 methyltransferase, and 
paraxanthine N3 methyltransferase, and this N-methyltransferase useful to the reinforcement 
and the suppression of caffeine production in a microorganism or vegetation or an RNA molecule, 
the vector using it, etc. 

[0008] For example, it becomes possible by including all or a part of DNA molecules concerning 
this invention in a microorganism or a plant cell in the form of a sense or an anti sense to attain 
the following purposes. 

(1) Produce efficiently N-methyltransferase which can be used as industrial use, a food grade, or 
a medical-application enzyme. 

(2) Change the caffeine biosynthesis metabolism of caffeine production vegetation, a plant 
tissue, or a plant cell, and produce the compound of a caffeine metabolic system efficiently. 



http://www4.ipdljpo.gojp/cgi-bin/tran_web_cgi_ejye 



2003/07/25 



i 



3/15 ^— V 



(3) Change the caffeine biosynthesis metabolism of caffeine production vegetation, a plant 
tissue, or a plant cell, and change the generation ratio of the compound group of a caffeine 
metabolic system. 
[0009] 

[Means for Solving the Problem] This invention persons analyzed wholeheartedly the N-terminal- 
amino-acid array of N-methyltransferase as a polypeptide which has simultaneously three 
enzyme activity, 7-methyl xanthin N3 methyltransferase by which partial purification was carried 
out from **** of tea, theobromine N1 methyltransferase, and paraxanthine N3 
methyltransferase, as a result of research. Based on the result, the DNA probe was created and 
it succeeded in isolating the target DNA molecule by radiographic-PCR method and the 5'RACE 
method using this probe. 

[0010] Next, after including this DNA molecule in a vector, it introduced into Escherichia coli and 
the polypeptide originating in the DNA molecule concerned was made to discover in large 
quantities. Generation of the caffeine from the reaction same when the discovered polypeptides 
are collected and the enzymology-property is investigated as the polypeptide which has three 
sorts of above-mentioned N-methyltransferase activity separated from **** of tea, i.e., a 
paraxanthine, was accepted, and it checked having the gene which carries out the code of the 
N-methyltransferase which has simultaneously the three above-mentioned N-methyltransferase 
activity which is one of the enzymes with which the DNA molecule concerned constitutes a 
caffeine composition system. 

[001 1] If it is the vegetation which performs N-methylation to a xanthosine compound or a 
xanthins compound by making S-adenosylmethionine (SAM) into a methyl group donor If it is 
surmised that the polypeptide which has the same enzyme activity as N-methyltransferase or it 
concerning this invention, and DNA which carries out the code of these further are contained 
and the method of a publication is used for this invention The same enzyme, the DNA molecule 
which carries out the code of these further, or an RNA molecule can be substantially obtained 
with N-methyltransferase or it which starts this invention also from those vegetation. 
[0012] This invention persons came to complete this invention based on the above knowledge. 
That is, each following mode is contained in this invention. 

[0013] The array number of the nucleotide sequence;(a) array table of the following [ DNA 
molecule / concerning this invention ] : It has the amino acid sequence of 1. The nucleotide 
sequence which carries out the code of the N-methyltransferase which has the enzyme activity 
as 7-methyl xanthin N3 methyltransferase, theobromine N1 methyltransferase, and paraxanthine 
N3 methyltransferase, and which is a polypeptide. And it is characterized by having either of the 
variation nucleotide sequences from which the polypeptide this nucleotide sequence (a) carries 
out [ the polypeptide ] a code to the (b) aforementioned nucleotide sequence (a) performed the 
substitution of a nucleotide, a deletion, or insertion, and was obtained within limits which can 
maintain the aforementioned enzyme activity. 

[0014] What can be hybridized under a nucleotide sequence (a) and stringent conditions as this 
variation nucleotide sequence (b) is desirable. 

[0015] The array number of the nucleotide sequence:(a) array table of the following [ molecule / 
RNA / concerning this invention ] : It has the amino acid sequence of 1. The nucleotide 
sequence which carries out the code of the N-methyltransferase which has the enzyme activity 
as 7-methyl xanthin N3 methyltransferase, theobromine N1 methyltransferase, and paraxanthine 
N3 methyltransferase, and which is a polypeptide. And it is characterized by having either of the 
variation nucleotide sequences from which the polypeptide this nucleotide sequence (a) carries 
out [ the polypeptide ] a code to the (b) aforementioned nucleotide sequence (a) performed the 
substitution of a nucleotide, a deletion, or insertion, and was obtained within limits which can 
maintain the aforementioned enzyme activity. 

[0016] What can be hybridized under a nucleotide sequence (a) and stringent conditions as this 
variation nucleotide sequence (b) is desirable. 

[0017] The vector for N-methyltransferase manifestation concerning this invention is 
characterized by having the above-mentioned DNA molecule and the composition for making N- 
methyltransferase in which the code was carried out by this DNA molecule discover in a plant 
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cell. A transformed cell can be obtained by carrying out the transformation of the host cell using 
this vector for a manifestation. Furthermore, this transformed cell can be cultivated and N- 
methyltransferase which has the aforementioned enzyme activity can be manufactured 
[0018] In part, other modes of the DNA molecule concerning this invention are all of the 
nucleotide sequences which the above-mentioned DNA molecule has, or a complementary 
nucleotide sequence, and when it is introduced into the plant cell which has the aforementioned 
enzyme activity and is discovered, they are characterized by the ability to check this enzyme 
activity of this plant cell. 

[0019] Other modes of the RNA molecule concerning this invention are all or the arrays 
complementary in part of nucleotide sequences which the above-mentioned RNA molecule has. 
and when it is introduced into the plant cell which has the aforementioned enzyme activity and is 
discovered, they are characterized by the ability to check this enzyme activity of this plant cell. 
[0020] One mode of the vector concerning this invention is characterized by including either the 
above-mentioned DNA molecule and an RNA molecule. This vector can be offered as what has 
the function which can be made to discover N-methyltransferase which has the enzyme activity 
of 7-methyl xanthin N3 methyltransferase, theobromine N1 methyltransferase, and paraxanthine 
N3 methyltransferase within the cell of a microorganism and/or vegetation, or checks the 
manifestation of this N-methyltransferase. Using this vector, the transformation of a 
microorganism, a plant cell, a plant tissue, or the plant body can be carried out. and the obtained 
transformant is also contained in this invention. A vegetable secondary metabolite can be made 
to manufacture using the transformant of this plant cell, a plant tissue, or a plant body. 
Moreover, composition of a vegetable secondary metabolite is changeable using this plant cell, a 
plant tissue, or a plant body. 

[0021] N-methyltransferase concerning this invention is a polypeptide which has the enzyme 
activity as 7-methyl xanthin N3 methyltransferase, theobromine N1 methyltransferase, and 
paraxanthine N3 methyltransferase, and is characterized by to have the variation amino acid 
sequence acquired by performing the substitution of the amino acid within the limits which do 
not spoil the aforementioned enzyme activity at this amino acid sequence to the amino acid 
sequence of array number:1 of the amino acid sequence of 1 or the array number:(b) array table 
of the (a) array table, insertion, or a deletion 

[0022] What can be hybridized as this variation amino acid sequence (b) under conditions with 
stringent DNA which carries out the code of the amino acid sequence (a) and DNA which carries 
out the code of this variation amino acid sequence (b) is desirable. 

[0023] According to this invention, the DNA molecule and RNA molecule which carry out the 
code of the N-methyltransferase which has simultaneously the enzyme activity as 7-methyl 
xanthin N3 methyltransferase which is one of the enzymes which constitute a useful caffeine 
composition system, theobromine N1 methyltransferase, and paraxanthine N3 methyltransferase, 
and which is a polypeptide to the alteration of composition of caffeine and composition of the 
caffeine produced in a microorganism or vegetation etc. are offered. 
[0024] 

[Embodiments of the Invention] N-methyltransferase concerning this invention is a polypeptide 
which has simultaneously the enzyme activity as 7-methyl xanthin N3 methyltransferase. 
theobromine N1 methyltransferase, and paraxanthine N3 methyltransferase. 
[0025] What has the amino acid sequence shown in array number: 1 as this N-methyltransferase, 
an array number It is the range which does not spoil N-methyltransferase activity considered as 
a request to the amino acid sequence of 1, and what has the variation amino acid sequence 
acquired by performing the substitution of amino acid, insertion, or a deletion can be mentioned. 
Namely, the array number which has the above-mentioned N-methyltransferase activity 
considered as a request: Name N-methyltransferase the polypeptide which has the amino acid 
sequence and its variation array of 1 generically. 

[0026] What itself has a function equivalent to N-methyltransferase of tea **** substantially, 
and has the high homology as a polypeptide which has the above-mentioned variation amino acid 
sequence in the part in connection with the amino acid sequence and enzyme activity of array 
number: 1 can be mentioned. 
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[0027] It is known well that the homology of amino acid sequences other than a part 
indispensable to enzyme activity is sometimes very low among two or more enzymes which 
generally have an equivalent function (Kawagoe et al., Proc.Natl.Acad.Sci.USA, 93, 12082- 
(1996)). Therefore, even when the homology as the whole is low, what has a high homology in the 
part in connection with activity can be classified as an N-methyltransferase concerning this 
invention. 

[0028] As a variation amino acid sequence at the time of comparing as the whole amino acid 
sequence array number: — the amino acid sequence of 1 — receiving — 15% or more of 
homology — desirable — 30% or more of homology — more — desirable — 45% or more of 
homology — further — desirable — 60% or more of homology — 75% or more of homology and 
the variation amino acid sequence which can offer 90% or more of homology and the polypeptide 
which has 95% or more of homology most preferably, and has desired N-methyltransferase 
activity further more much more preferably can be mentioned further more preferably. 
[0029] In addition, an array number : When the variation on the basis of the amino acid sequence 
of 1 is expressed on the level of the nucleotide sequence which carries out the code of these. 
As a variation nucleotide sequence which carries out the code of the variation amino acid 
sequence Array number : As opposed to the nucleotide sequence which carries out the code of 
the amino acid sequence of 1 35% or more of homology — desirable — 60% or more of homology 
— more — desirable — 75% or more of homology — 90% or more of homology and the variation 
nucleotide sequence which has 95% or more of homology still more preferably can be mentioned 
still more preferably 

[0030] the nucleotide sequence which carries out the code of the amino acid sequence of array 
numberri as the nucleotide sequence which carries out the code of the N-methyltransferase 
concerning this invention, i.e., an N-methyltransferase gene, — it can mention — the example — 
carrying out — the DNA array of array number:2 and the RNA array of array number:3 can be 
mentioned The nucleotide sequence which has the homology specified above is also contained in 
a code gene in N-methyltransferase in this invention to these N-methyltransferase genes. 
[0031] as a variation amino acid sequence which maintained N-methyltransferase activity 
considered as a request, what the variation nucleotide sequence which carries out the code of 
this variation amino acid sequence, and the nucleotide sequence which carries out the code of 
the amino acid sequence of array number: 1 can hybridize under stringent conditions is suitable- 
alike practically, and can use 

[0032] moreover, the nucleotide sequence which carries out the code of the amino acid 
sequence of array numberl also as a variation N-methyltransferase gene, and the thing which 
can be hybridized under stringent conditions are suitable-alike practically, and can use A DNA 
molecule and array number which can be hybridized under stringent conditions to the nucleotide 
sequence of array number2 as the example: The RNA molecule which can be hybridized under 
stringent conditions can be mentioned to the nucleotide sequence of 3. 

[0033] The hybridization under these stringent conditions is Molecular Cloning. : Cold Spring 
Harbor Laboratory Press, Current Protocols inMolecular Biology; It can carry out to Wiley 
Interscience by the method of a publication, and a Genelmage system (Amersham) can be 
mentioned as a commercial system. Specifically, the following operations can perform 
hybridization. 

[0034] It is made to hybridize in the probe which carried out the indicator of the film which 
imprinted DAN or the RNA molecule which should be examined according to the product 
protocol, and the hybridization buffer of protocol specification. Composition of a hybridization 
buffer consists of 0.1-% of the weight SDS, 5-% of the weight dextran sulfate, a blocking reagent 
of kit appending of 1 / 20 **, and 2 - 7xSSC. As a blocking reagent, it is lOOxDenhardt's, for 
example, solution, 2%(weight/capacity) Bovine serum albumin2% (a weight/capacity) FicllTM400 
and the thing which prepared the polyvinyl pyrrolidone by 5 ****** 2% (a weight/capacity) can 
be diluted and used for 1/20. 20xSSC — 3M sodium chloride and a 0.3M citric-acid solution — it 
is — SSC — more — desirable — 3 - 6xSSC — it is used by the concentration of 4 - 5xSSC 
still more preferably 

[0035] 40-80 degrees C, more preferably, the range of the temperature of hybridization is 55-65 
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degrees C, and 50-70 degrees C, still more preferably, after it performs an overnight incubation 
from several hours, a washing buffer washes it. the temperature of washing — desirable — a 
room temperature — it is the temperature at the time of hybridization more preferably 
composition of a washing buffer — a 6xSSC+ 0.1-% of the weight SDS solution — more — 
desirable — a 4xSSC+ 0.1-% of the weight SDS solution — further — desirable — a 2xSSC+ 
0.1-% of the weight SDS solution — further — desirable — a 1xSSC+ 0.1-% of the weight SDS 
solution — it is a 0.1xSSC+ 0.1-% of the weight SDS solution most preferably Such a washing 
buffer can wash a film and the DNA molecule or RNA molecule which the probe hybridized can 
be discriminated using the indicator used for the probe. 

[0036] [n addition, what was produced in the nature may be used for variation, and what was 
artificially started by the site specific mutagenesis in a nucleotide sequence may be used for it. 
[0037] The DNA molecule which has N-methyltransferase gene of this invention is separable 
from the cell which produces N-methyltransferase concerning this invention using the PGR 
technology (vegetable PGR experiment protocol (cell technology separate volume, plant cell 
engineering series 2) Shujunsha (1995)) using the oligonucleotide specifically hybridized to the 
DNA molecule which carries out the code for example, of the N-methyltransferase as a primer. 
[0038] The overall-length array of the purpose cDNA can be isolated by specifically combining a 
linker with cDNA compounded from mRNA, and performing PGR between DNA which carries out 
the code of the amino acid sequence which constitutes N-methyltransferase, and a linker etc. 
[0039] the DNA molecule which carries out the code of the N-methyltransferase obtained by 
such hybridization technology or PGR technology has N-methyltransferase gene of a publication, 
and a homology in array number:2 in the part used for isolation at least comparison of an amino 
acid sequence in which each N-methyltransferase gene carries out a code to a homology here - 
- setting — 1 5% or more of homology — desirable — 30% or more of homology — more — 
desirable — 45% or more of homology — further — desirable — 60% or more of homology — 
further — more — desirable — 75% or more of homology — further — more — much more — 
desirable — 90% or more of homology — 95% or more of homology is pointed out most preferably 
However, as a deletion and a result added and replaced, two or more residues of the amino acid 
which carries out a code depending on N-methyltransferase gene obtained hold a field 
indispensable to the function of N-methyltransferase in addition, even if a homology with N- 
methyltransferase becomes 15% or less, and carrying out the code of the protein which has a 
function equivalent to N-methyltransferase substantially is also assumed. 

[0040] Although all can be used if it is the organism which produces caffeine or its precursor as 
an organism used in order to isolate the DNA molecule which has the nucleotide sequence 
(gene) which carries out the code of the N-methyltransferase concerning this invention, or an 
RNA molecule, the Sterculiaceae kola (Gola) group vegetation, such as Rubiaceae coffee 
(Goffea) group vegetation, such as the Theaceae camellia (Gamellia) group vegetation, such as 
tea, and coffee, and a kola, etc. can be illustrated especially. 

[0041] It is the sense of a request of the N-methyltransferase DNA obtained by the above- 
mentioned method, and the RNA molecule which has N-methyltransferase gene concerning this 
invention is connected and rearranged in the position which may function, prepares a molecule, 
and this can be made to be able to translate into a promoter s lower stream of a river which 
RNA polymerase, such as Sp6 promoter and T7 promoter, recognizes by RNA polymerase, such 
as Sp6 RNA polymerase and T7 RNA polymerase, and it can obtain it on it. Moreover, it can 
connect and rearrange in the position which may function on a suitable DNA manifestation 
cassette as introducing the N-methyltransferases DNA and RNA into a plant virus, or stating 
later with the sense of a request of the N-methyltransferase DNA, a molecule can be formed, 
and it can also obtain by introducing this recombination molecule into hosts, such as a 
microorganism and vegetation, using a host's transcriptional activity. 

[0042] It is the DNA molecule which has all or the part, and the complementarity of the DNA 
molecules which have N-methyltransferase gene, or the RNA molecule which has all or the part, 
and the complementarity of the RNA molecules which have N-methyltransferase gene, and what 
has the function which checks the manifestation of N-methyltransferase in a host cell when 
discovered in the host cell which produces caffeine or its precursor can use as the DNA 
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molecule or the RNA molecule prevention of N-methyltransferase manifestation in a host cell, or 
for suppression. 

[0043] Here, a part of N-methyltransferase gene is the portion from which it combines with 
mRNA for this making N-methyltransferase in a host cell discover, and the manifestation of N- 
methyltransferase in a host cell is prevented, when mRNA for prevention obtained on the basis 
of the array which has a complementarity into the portion, i.e., an antisense RNA, is formed in a 
host cell. As this portion, it is the portion which is needed for formation of such an anti sense 
mRNA, for example, the portion of the length of 14 base length can be mentioned at least. 
[0044] As a DNA molecule for anti sense mRNA formation, the DNA molecule which has all or 
part, and complementarity of nucleotide sequences of array number2 can be mentioned, for 
example, and the RNA molecule which has all or part, and complementarity of nucleotide 
sequences of array number:3 can be mentioned as an antisense RNA molecule. The DNA 
molecule which has all or part, and complementarity of these nucleotide sequences and the 
variation arrays which can be hybridized under stringent conditions, or an RNA molecule can also 
be used for such a purpose. 

[0045] In addition, to the DNA molecule or RNA molecule for these prevention, it has a high 
homology and what can demonstrate the prevention or suppression function considered as a 
request can be used, a homology high here — comparison of each nucleotide sequence — 
setting — 60% or more of homology — desirable — 75% or more of homology — further — 
desirable — 90% or more of homology — 95% or more of homology is pointed out most preferably 

[0046] The DNA molecule or the RNA molecule itself for these prevention may not necessarily 
carry out the code of the N-methyltransferase concerning this invention. 

[0047] Although it has N-methyltransferase gene and the portion which has a homology as other 
modes of the nucleotide sequence for N-methyltransferase prevention concerning this invention, 
it is the nucleotide sequence which has not carried out the code of the N-methyltransferase, 
and what may vanish a host's N-methyltransferase activity can be mentioned in being replaced 
by N-methyltransferase gene which a host cell has. 

[0048] The example which used the plant cell as a host cell about the manifestation within the 
host cell of the DNA molecule which has the function which checks or suppresses the 
manifestation of these N-methyltransferase gene or N-methyltransferase is explained below. 
[0049] The promoter to whom the manifestation by the plant cell enables the imprint to mRNA 
within the (i) host cell from DNA, (ii) The DNA fragment containing N-methyltransferase gene 
connected with a promoter s lower stream of a river in the sense direction or the anti sense 
direction, Or the DNA fragment which has the function which checks the manifestation of N- 
methyltransferase, (iii) A manifestation cassette including the terminator array containing a 
polyadenylation region required for stabilization of the transcript connected with the lower 
stream of a river of these DNA fragments if needed etc. is introduced into the plant cell which is 
a host, and the method of carrying out the transformation of this can be used. 
[0050] Such a manifestation cassette and the vector containing this are also the objects of this 
invention. 

[0051] A manifestation cassette may contain the promoter for making DNA inserted discover 
constantly or in guidance. Moreover, this manifestation cassette. It can have a duplicate origin 
for a duplicate within a plant cell if needed. 

[0052] As a promoter for making it discovered constantly, 35S promoter of a cauliflower mosaic 
virus, the actin promoter of a rice, etc. are mentioned, for example. Moreover, the promoter by 
whom it is known as a promoter for making it discovered in guidance that it will be discovered 
with external causes, such as spraying of mold, bacteria, infection of a virus and an invasion, low 
temperature, an elevated temperature, dryness, an anaerobic condition, and a specific compound, 
for example is mentioned. As such a promoter, the promoter of meld, bacteria, and the chitinase 
gene of a rice discovered by infection and an invasion of a virus, the promoter of PR protein 
gene of tobacco, the promoter of the "Iip19" gene of the rice guided by low temperature, the 
promoter of the "HSP18.2" gene of the thale-cress guided with an elevated temperature, the 
promoter of the Vab" gene of the rice guided by dryness, the promoter of the alcehol- 
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dehydrogenase gene of the zea guided by the anaerobic condition. Moreover, the "rab" gene 
promoter of a rice is guided by spraying of the abscisic acid of plant hormone with the compound 
of specification [ the promoter of the chitinase gene of a rice, and the promoter of PR protein 
gene of tobacco ], such as a salicylic acid. 

[0053] Or the method of isolating and using the promoter of N-methyltransferase gene as a 
promoter for making DNA inserted in the manifestation cassette discover again is also 
mentioned, 

[0054] By use of the hybridization technology which used all or a part of N-methyltransferase 
genes as the probe, a genomic DNA fragment can be chosen as an example of a promoter s 
concrete isolation method, and the method of specifying the upper section DNA of this gene can 
be mentioned as it. 

[0055] In order to prepare for the introduction to the vegetation of the recombinant DNA 
molecule in a manifestation cassette, many cloning vectors containing the marker gene for 
selecting the duplicate signal of Escherichia coli and the bacterial cell by which the 
transformation was carried out can use. There are a pBR322 and pUC system, an M13mp 
system, etc. in the example of such a vector. The array of the purpose can be introduced into a 
vector by the suitable restriction enzyme cleavage site. In order to clarify the feature of the 
obtained plasmid DNA, generally restriction enzyme cleavage site analysis, gel electrophoresis, 
and the ether biochemical-molecular biology-methods are used. After finishing each operation, 
plasmid DNA can be cut and it can be made to combine with another DNA. Cloning of the array 
of each plasmid DNA can be carried out into the same plasmid or another plasmid. 
[0056] Various technique can be used in order to introduce a manifestation cassette into a plant 
cell. In such technique, they are an Agrobacterium tumefaciens (Agrobacterium tumefaciens) or 
an Agrobacterium as a transforming principle. The possibility of the transformation of a plant cell, 
the direct introduction (the injection method, the electroporation method, etc.) to a protoplast, 
the party Kurgan method, etc. and others by T-DNA using RIZOGENESU (Agrobacterium 
rhizogenes) is contained 

[0057] There is no vector specially needed in the direct introduction to a protoplast. For 
example, a simple plasmid like a pUC derivative can be used. Depending on the method of 
introducing the target gene into a plant cell, other DNA arrays may be needed. For example, 
when using Ti or a Ri plasmid for the transformation of a plant cell, it is desirable a right end 
array and to connect [ of Ti and the T-DNA field of a Ri plasmid ] the array of ****** mostly, so 
that it may become the adjoining field of the gene which should be introduced at least. 
[0058] When using the Agrobacterium bacillus for a transformation, it is necessary to carry out 
cloning of the manifestation cassette which should be introduced into a special plasmid, i.e., a 
middle vector, or a binary vector. A middle vector is not reproduced in the Agrobacterium 
bacillus. A middle vector shifts into the Agrobacterium bacillus by the helper plasmid or 
electroporation. Since a middle vector has the array of T-DNA, and a homology field, it is 
incorporated by homology recombination in Ti of the Agrobacterium bacillus, or a Ri plasmid. The 
vir field needs to be included in the Agrobacterium bacillus used as a host. Usually, the vir field is 
included in Ti or the Ri plasmid, and T-DNA can be made to shift to a plant cell by the work. 
[0059] On the other hand, if incorporated in the Agrobacterium bacillus by the helper plasmid or 
the electroporation method, T-DNA on a binary vector can be made to shift to a plant cell by 
work of a host's vir field, since a binary vector is reproduced and may be maintained in the 
Agrobacterium bacillus. 

[0060] In addition, microorganisms, such as a middle vector containing the manifestation 
cassette obtained by doing in this way or a binary vector, and Escherichia coli containing this, 
the Agrobacterium bacillus, are also the objects of this invention. 

[0061] The plant cell by which the transformation was carried out is convertible for a plant 
tissue or a plant body by passing through a renewal process. Although the reproductive method 
changes with kinds of plant cell, for example with a rice, Akama's and others method (Plant Cell 
Rep., 12, 7- (1992)) etc. is mentioned by Shillitos and others (Bio/Technology, 7, 581- (1989)) 
method, and thale-cress by Fujimura's and others (Plant Tissue Culture Lett. 2, 74- (1995)) 
method, and corn. 
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[0062] In this invention, a "plant body" points out the whole bion classified into vegetation, or 
some organs (for example, a leaf, a stalk, a root, a flower, fruits, a seed, etc.). 
[0063] As compared with the plant body of the wild type to which the plant body obtained from 
the plant body made by these methods or its propagation media (for example, a seed, a tuber, 
****, etc.) produces caffeine or its precursor, the amount of manifestations of N- 
methyltransferase of this invention changes, and change of the amount of generation of the 
caffeine metabolic system compound by the alteration of the metabolism of host vegetation and 
change of the generation ratio of the caffeine metabolic system compound group by the 
alteration of the metabolism of host vegetation take place. Thus, the obtained transgenic plant is 
the object of this invention. A vegetable specific organization or vegetable specific cells, such as 
a leaf, a flower, fruits, and a seed, are also contained in the vegetation as used in the field of this 
invention. 

[0064] moreover, recent years — a vegetable post transformer rhe — it has turned out that it is 
possible to suppress the purpose gene expression from research of SHONARU gene siren 
SHINGU using the defense machine term with which vegetation is originally equipped to visitor 
nucleic acids, such as a virus, (Cell, 95,177-187 (1998), chemistry and an organism, 37,532- 
(1999), a protein nucleic-acid enzyme, 44, 1396- (1999)) According to this, when a DNA virus, an 
RNA virus, etc. advance into vegetation, vegetation imprints average RANTO RNA from such 
mold, and forms double stranded RNA in the transcript and array unique target of an array which 
vegetation originally has. This double stranded RNA becomes possible [ suppressing the target 
gene expression ], when decomposed by RNase (Cell, 96, 303- (1999)). One of the important 
features of this method is in the point that it is not necessary to necessarily carry out the 
transformation of the array which wants to suppress a manifestation to the purpose vegetation. 
Moreover, the further feature of this method will be that the effect spreads in the whole plant 
body, if the target nucleic acid is introduced into vegetable [ some ] (low rank leaf etc.) by 
infection etc. The concrete manifestation suppression method infects double stranded RNA 
including all or a part of arrays with the array of the purpose gene or it, and a high homology, and 
an Agrobacterium with double stranded DNA with a vegetable low rank leaf, a homology high here 
— comparison of each base sequence — setting — 60% or more of homology — desirable — 
75% or more of homology — further — desirable — 90% or more of homology — 95% or more of 
homology is pointed out most preferably 

[0065] As compared with the plant body of the wild type to which the plant body to which this 
method was given produces caffeine or its precursor, the amount of manifestations of N- 
methyltransferase protein of this invention changes, and change of the amount of generation of 
the caffeine metabolic system compound by the alteration of the metabolism of host vegetation 
and change of the generation ratio of the caffeine metabolic system compound group by the 
alteration of the metabolism of host vegetation take place. Thus, the obtained vegetation is the 
object of this invention. A vegetable specific organization or vegetable specific cells, such as a 
leaf, a flower, fruits, and a seed, are also contained in the vegetation as used in the field of this 
invention. 

[0066] As vegetation which generates caffeine by making the aforementioned SAM into a methyl 
group donor, caffeine production vegetation, such as the Sterculiaceae kola (Cola) group 
vegetation, such as Rubiaceae coffee (Coffea) group vegetation, such as the Theaceae camellia 
(Camellia) group vegetation, such as tea. and coffee, and a kola, can be illustrated. 
[0067] As a microorganism for introducing DNA which carries out the code of the N- 
methyltransferase concerning this invention, and making N-methyltransferase protein discover in 
large quantities, viruses, such as bacteria, such as Escherichia coli and a Bacillus subtilis, and a 
baculovirus, can be illustrated. 

[0068] Moreover, all can be used if it is the vegetation which produces caffeine or its precursor 
as vegetation for incorporating DNA which carries out the code of the N-methyltransferase 
concerning this invention in the form of a sense or an anti sense for the purpose of changing the 
metabolism of a host cell and aiming at the improvement in productivity of a specific compound, 
and the generation ratio alteration of a specific compound group, and obtaining transformation 
vegetation. 
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[0069] growing the plant body by which cultivated the plant cell or plant tissue by which the 
transformation was carried out by the vector of the above-mentioned composition, or the 
transformation was carried out similarly, and changing composition of the secondary metabolite 
produced by manufactures and these transformants of the secondary metabolite concerning a 
caffeine composition system cuts At least one or more compounds chosen from the group which 
consists of 7-methyl xanthin, a paraxanthine, a theobromine, and caffeine as this secondary 
metabolite, for example can be mentioned. 

[0070] As the plant cell used for a transformation, a plant tissue, or a supply field of a plant 
body, camellia (Camellia) group vegetation and coffee (Coffea) group vegetable ** can mention 
[ a nature conversion plant body ] kola (Cola) group vegetation, holly (Ilex) group vegetation, 
NEEA (Neea) group vegetation, Chinese parasol tree (Firmiana) group vegetation, PORINIA 
(Paullinia) group vegetation, or chocolate tree (Theobroma) group vegetation, for example. 
[0071] The Sterculiaceae kola (Cola) group vegetation, such as Rubiaceae coffee (Coffea) group 
vegetation, such as the Theaceae camellia (Camellia) group vegetation, such as tea, and coffee, 
and a kola, etc. can be illustrated as a desirable thing especially. 

[0072] Furthermore, since N-methyltransferase concerning this invention can methylate 
structure analogue called 7-methyl xanthin besides a theobromine, if it is the vegetation 
containing the structure analogue of these xanthins even if it is except the aforementioned 
vegetable kind, it can apply the method of this invention. 

[0073] [n addition, it is clear that N-methyltransferase concerning this invention has the 
following fundamental properties as a result of enzymology-examination. 
Molecular weight : 41,000 (SDS-PAGE) 61,000 (gel filtration) 
Isoelectric point: 4.5-5.0 (chromatofocusing) 

optimum pH: — 8.5km value: — 21microM (SAM) and 24microM (paraxanthine) 
Inhibitor: SAH (S-adenosyl homocysteine) 

Reaction mechanism: SAM+ paraxanthine ->SAH+ caffeine. [0074] 

[Example] Hereafter, although an example and the example of comparison explain this invention 
still more concretely, the range of this invention is not limited to these examples. 
[0075] The 1st, 2, and 3 leaf of the tea leaf (Camellia sinensis var.Yabukita) whose seeds were 
gathered in Makurazaki-shi, Kagoshima was frozen in manufacture May, 1997 of 1N- 
methyltransferase refining fraction of examples using liquid nitrogen, and it saved at -80 degrees 
C. In lOOg of this material, they are 1,000ml 5mM(s). EDTA-Na2, a 5mM2-mercaptoethanol, 5% 
(v/v) A glycerol, Img The aprotinin. 0.5% (w/v) A sodium ascorbate, 50mM(s) which contain an 
insoluble polyvinyl poly pyrrolidone 2.5% (w/v) Add and grind the sodium phosphate buffer 
solution (pH 7.3), and carry out centrifugal separation (10,000g, 15 minutes) of the filtrate after 
filtering with the gauze of three layers. The supernatant liquid was obtained. It is 50-80% to this 
supernatant liquid. Saturated-ammonium-sulfate fractionation was prepared. This fractionation. 
Sephadex It desalts using G-25 and is 2mM. EDTA-Na2, 2mM 2-mercaptoethanol, 20% (v/v) 
lOmM(s) containing a glycerol After making it dissolve in the sodium phosphate buffer solution 
(pH 7.2) It is made to stick to the hydroxyapatite column (15x1 60mm) which equilibrated with the 
same buffer solution. 200ml 2mM EDTA-Na2, 2mM 2-mercaptoethanol, 20% (v/v) The activity 
fraction was eluted using the linear density gradient of the 10-200mM sodium phosphate buffer 
solution containing a glycerol. Activity fractions are collected and it is 80%. Saturated- 
ammonium-sulfate processing recovers precipitation and it is 2mM. EDTA-Na2, 2mM 2- 
mercaptoethanol, 20mM KCI, 50mM(s) which contain a glycerol 20% (v/v) It dissolved in the tris- 
hydrochloric-acid buffer solution (pH 8.4). Anion-exchange column Shodex only for high 
performance chromatographies which equilibrated with the same buffer solution after performing 
desalting processing lEC It was made to stick to QA-824 (8x25mm). It is 36ml [ after washing a 
column ] 20-750mM with the same buffer solution. Adsorption protein was eluted in the linear 
density gradient of KCI (it dissolves in the 50mM(s) tris-hydrochloric-acid buffer solution (pH 
8.5) containing 2mM EDTA-Na2, a 2mM 2-mercaptoethanoi, and 20%(v/v) glycerol). Activity 
fractions are collected, desalting processing is performed and it is 2mM. EDTA-Na2, 2mM 2- 
mercaptoethanol, 20% (v/v) 50mM(s) containing a glycerol After dissolving in the tris- 
hydrochloric-acid buffer solution (pH 8.5), it was made to stick to the adenosine-agarose (1ml) 
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which is the affinity column which equilibrated with the same buffer solution. 0.2M NaCI. 2mM 
EDTA-Na2, 2mM 2-mercaptoethanol, 20% (v/v) 50mM(s) containing a glycerol The activity 
fraction was eluted with the tris-hydrochloric-acid buffer solution (pH 8.5). They are 2mM(s) 
about the obtained fraction. 2-mercaptoethanol, 150mM KCI, 20% (v/v) 50mM(s) containing a 
glycerol HiLoad which equilibrated with the tris-hydrochloric-acid buffer solution (pH 8.5) 
Superdex Gel filtration was performed using 200 (16x600mm), and the last refining preparation 
was obtained. Change of the specific activity in the refining process of N-methyltransferase was 
summarized in Table 1. 
[0076] 
[Table 1] 

m 1 



















(ml) 


(pkat) 




(pKat/mg:) 




(%) 


1 




930 


6330 


681 


10.9 


1.0 


100 


2 




33.8 


3410 


166 


22.0 


2.0 


53.9 


3 




23.0 


2630 


28.9 


91.0 


8.0 


41.5 


4 


Shodez lEC QA-824 


7.5 


1070 


4.82 


221 


20.3 


16.9 


5 




2.0 


202 


0.08 


2530 


232 


3.2 


6 


Superdex 200 


5.8 


228 


0.04 


6700 


623 


3.6 



[0077] The analysis last refining preparation of the amino-terminus amino acid sequence of 2N- 
methyltransferase refining fraction of examples was imprinted to the PVDF membrane after SDS 
polyacrylamide gel electrophoresis using semi dry blotting equipment. The part by which N- 
methyltransferase was imprinted was cut off and the amino acid sequence of an amino terminus 
was analyzed using the ABI protein sequencer, the result — array number: — it is shown in 4 
[0078] Oligonucleotide NMT-1 and NotI-(dT)18 primer (Pharmacia biotechnology tech) of 19 
residues based on 7 amino acid residues of the oligonucleotide amino terminus for cDNA cloning 
of 3N-methyltransferase of examples was used as the probe. Array number: The array of NMT-1 
is shown in 5. 

[0079] Composition total of the 1 chain cDNA for cloning of 4N-methyltransferase gene of 
examples (1) The young tea leaf of 5g of isolation of RNA was crushed using the pestle and the 
mortar under liquid nitrogen existence. 3M (after sublimation of liquid nitrogen, and 50ml) LiCI, 
8M The urea was added and it crushed further by the poly TRON. After putting at 4 degrees C 
overnight, centrifugal separation was performed for 15 minutes by 12,000rpm. It is precipitation 
0.5% SDS, lOmM Tris-hydrochloric-acid buffer solution (pH 7.6) It suspended and was made 
about 10ml in the total amount. 10ml the phenol / chloroform solution were added, it mixed, and 
12,000rpm and centrifugal separation for 10 minutes were performed. It is 3M of 1/10 time ** to 
a supernatant liquid. The sodium acetate solution (pH 4.8) was added, the ethanol of double- 
precision ** was added further, and it put at -80 degrees C for 1 hour. It is 70% to the 
precipitation which performed 4 degrees C, 12,000rpm, and centrifugal separation for 10 minutes, 
and removed the supernatant liquid. Ethanol was added and suspended and centrifugal separation 
was performed again. The supernatant liquid was removed and the dry rise was carried out with 
the vacuum pump. Precipitation is melted in 1.5ml water and it is 3M of 150microl. The sodium 
acetate solution (pH 4.8) was added, 1.5 moremi the phenol / chloroform solution were added, 
fall mixing was carried out, and 12,000rpm and centrifugal separation for 10 minutes were . 
performed. It is 70% to the precipitation which may have had 12,000rpm and the centrifugal 
separation for 10 minutes performed at 4 degrees C after adding the ethanol of double-precision 
** to the supernatant liquid and putting for 20 minutes at -80 degrees C. Ethanol was added and 
centrifugal separation was performed again. Precipitation is melted in 1.5ml water and it is 3M of 
150microl. The sodium acetate solution (pH 4.8) was added, 1.5 moremi the phenol / chloroform 
solution were added, fall mixing was carried out, and 12,000rpm and centrifugal separation for 10 
minutes were performed. It is 70% to the precipitation which may have had 12,000rpm and the 
centrifugal separation for 10 minutes performed at 4 degrees C after adding the ethanol of 
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double-precision ** to the supernatant liquid and putting for 20 minutes at -80 degrees C. 
Ethanol was added and centrifugal separation was performed again. After carrying out a dry rise 
with a vacuum pump, it dissolves in the water of 200microl, and it is total. It considered as the 
fraction of RNA. 

[0080] (2) total obtained by the isolation above-mentioned method of mRNA It mixed with 
equivalent double-precision concentration A liquid (the 10 mM Tris-hydrochloric-acid buffer 
solution (pH 7.5), 1mM EDTA-Na2, 0.1% SDS. 0.5M NaCI), after performing 65 degrees C and heat 
treatment for 5 minutes to RNA (2mg). 0. oligo(dT)-Cellulose of 1 g Type? (Pharmacia) is made 
to swell in 2ml B liquid (the 10mM Tris-hydrochloric-acid buffer solution (pH 7.5), ImM EDTA- 
Na2, 0.1% SDS, 0.1 M NaCI), the blue chip which packed glass wool at the nose of cam is filled 
with the suspension, and it is 0.1 Ns of 2.5 ml. After washing by NaOH, 5ml A liquid was poured 
and equilibrated. It is total to this column. After applying RNA and pouring 3ml A liquid and 4ml B 
liquid, mRNA was eluted with 3ml C liquid (the lOmM Tris-hydrochloric-acid buffer solution (pH 
7.5), ImM EDTA-Na2, 0.05% SDS). After condensing and carrying out the dry rise of the eluate 
by ethanol precipitation, it dissolved in water, and it saved at -80 degrees C. 
[0081] (3) mRNA of synthetic 190ng of the 1 chain cDNA was quenched for 3 minutes in Hikami, 
immediately after performing 65 degrees C and heat treatment for 10 minutes. This sample is 
made into a template and it is First-Strand. cDNA Synthesis The 1 chain cDNA was compounded 
using Kit (Pharmacia). Compound cDNA was saved at -20 degree C. 
[0082] The reaction mixture of the following which made the template the 1 chain cDNA 
prepared by the method stated to the cloning point of N-methyltransferase gene by the example 
5radiographic-PCR method was prepared. It is Peltier about this reaction mixture. Thermal 
cycler PCR was performed after the reaction for 95 degrees C / 1 minute using PTC-200 
(Funakoshi) on the conditions to which for 95 degrees C / 1 minute, 45 degrees C / between, 
and 72 degrees C / between are made to react 30 cycles, and the resultant was obtained. [ 1 
minute ] [ 2 minute ] 

Template cDNA: 3microl10xbuffer:5microl2.5mM NTP:8microlNMT-1:1microl (50pmol) 
Notl-(dT) 18:1microl (SOpmol) 

Sub cloning 0.8% to H20:31microlExTaq(TAKARA):1microl example 6 plasmid vector 
Electrophoresis of the resultant obtained in the example 5 in TAE using agarose gel is performed, 
the band of the obtained purpose product is cut off, and it is GENE. DNA was collected from gel 
using CLEAN (Funakoshi). After carrying out ligation of the collected DNA to a pT7blue vector 
(Novagen), transformation was carried out to Escherichia coli DH5alpha. After performing a color 
selection using X-gal, liquid culture was performed by LB culture medium containing an ampicillin, 
and the plasmid was extracted and isolated by the alkali-SDS method. The existence of an 
insertion was checked by agarose electrophoresis. In this way, the DNA fragment containing N- 
methyltransferase gene was isolated in the plasmid. 

[0083] The primer extension was performed in the following reaction mixture using the plasmid 
isolated in the determination example 6 of example 7 base sequence. A reaction condition is 25 
cycle ****** about for 96 degrees C 96 degrees C / after making it react for 1 minute / 0.2 
minutes, 50 degrees C / between, and 60 degrees C / between. [ 0.1 minute ] [ 4 minute ] DNA 
obtained by performing ethanol precipitation to reaction mixture Template suppression It 
dissolved in reagent and analyzed using the ABI-310 JIENE tick analyzer. In order to determine 
the array for a center section of the purpose DNA, the plasmid which carried out sub cloning of 
the DNA fragment which processed DNA by Styl and was obtained to pUC19 was used. Array 
number: Those primer arrays are shown in 6 ** 7. 

[0084] composition plasmid DNA of primer extension reaction mixture (20ng) : 2microlPremix; — 
the isolation of the 5 'isolation 5 of the upstream region' upstream region of the N- 
methyltransferase mRNA according 4micro to the IPrimer:1microlH20:3microl example 85'RACE 
method — 5' -Full RACE Core Set (TAKARA) was used. Array number: The array of the primer 
used for 8-17 is shown. 

[0085] 1st compounded by the method described in the example 4 strand About cDNA, it is 

hybrid. After cyclization of the 1 chain cDNA by decomposition of RNA, and the ligation reaction, 
the primer of array number:8-12 or array number:13-17 was used, the PCR reaction was 
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performed based on the conventional method, and the resultant was obtained. Acrylamide 
electrophoresis separated the band of a resultant, DNA was collected from gel, and sub cloning 
was carried out to the pT7blue vector. Then, the base sequence of DNA inserted by the same 
method as examples 6 and 7 was determined 

[0086] The following operations were performed in order to reinclude N-methyltransferase gene 
in the Escherichia coli of 9N-methyltransferase of examples which carried out manifestation 
isolation in expression vector pET23d (Novagen). 

[0087] the pT7blue vector in which the isolation N-methyltransferase gene DNA obtained in the 
example 6 is inserted — a template — carrying out — array number: — PGR was performed to 
18 and 19 on condition that the following using the primer of a publication, and the resultant was 
obtained That is, a reaction condition is 30 cycle ****** about after [ for 95 degrees C / 1.5 
minutes ], 95 degrees C / between, 52 degrees C / between, and 72 degrees C / between. [ 1 
minute ] [ 1 minute ] [ 1 minute ] 

[0088] The fragment which processed the isolation N-methyltransferase gene DNA fragment by 
Ncol and EcoRI apart from this, and was obtained was inserted in the pET23d vector. Next, the 
above-mentioned PGR product was further inserted in the Ncol site of this pET23d vector, and 
N-methyltransferase manifestation plasmid was built. Transformation of this plasmid was carried 
out to Escherichia coli BL21 (DE3). After cultivating the obtained Escherichia coli at 37 degrees 
G for 2 hours, in addition, cultivation was performed at 30 degrees G for further 3 hours so that 
IPTG might be set to last concentration 0.3mM. An after [ a cultivation end ] harvest is carried 
out and they are 0.2ml lOmM(s) to the biomass of 3ml culture medium. The Tris-hydrochloric- 
acid buffer solution (pH 7.5), 0.1 M NaGI, 1mM Ultrasonic spallation was intermittently performed 
for 1 minute in EDTA-Na2. The supernatant liquid obtained by performing 14,000rpm and 
centrifugal separation for 10 minutes in this was used as enzyme liquid. 
[0089] The nucleotide sequence of the DNA fragment containing N-methyltransferase gene 
obtained here has the array of array number:2 from sequencing of examples 7 and 8, and a 
corresponding RNA nucleotide sequence is shown in array number3. Moreover, the amino acid 
sequence of corresponding N-methyltransferase is shown in array number: 1. 

[0090] The reaction mixture for N-methyltransferase activity measurement is lOOmM. The Tris- 
hydrochloric-acid buffer solution (pH 8.5), 0,2mM MgGI2, 0.2mM lOmicro of enzyme liquid I should 
be added to a paraxanthine and 4microM [methyl-14C] S-adenosylmethionine (0.9kBq), and 
volume of reaction mixture was set to lOOmicrol. At 27 degrees G, the reaction for 10 minutes 
was performed, 1ml chloroform was added, the obtained 14G-caffeine was extracted, and the 
radioactivity of a chloroform layer was measured. As contrast, the thing excluding the 
paraxanthine from the thing which added xanthosine instead of or reaction mixture was used for 
reaction mixture. [ the paraxanthine ] As a result of the activity measurement, only when a 
paraxanthine was added as a substrate, what the caffeine of 1.56pmol(s) generated became 
clear. 

[0091] The recombination vector which has an example 10 (suppression of composition of 
caffeine by anti sensing method) anti sense N-methyltransferase gene was built by the following 
methods. 

[0092] The overall length of the isolation N-methyltransferase gene used in the example 9 was 
used as mold, and it amplified in PGR using the primer which has the array of a publication for 
the array numbers 20 and 21, and the end of the obtained DNA fragment was flush-end-ized by 
the BKL kit (product made from TAKARA). and the flush-end-ized PGR amplification fragment 
was obtained. 

[0093] Moreover, the pBI vector (product made from clontech) which connected the hygromycin 
tolerance gene was cut by restriction enzymes Xbal and Sad, the beta-glucuronidase gene was 
removed, it was obtained and the end of a ****** vector was made into the flush end. 
[0094] this flush-end-izing — a line — the vector was combined using the above-mentioned 
flush-end-ized PGR amplification fragment and the ligation kit (product made from TAKARA), 
and the vector which has N-methyltransferase gene of the request inserted in the position 
where it is obtained and this gene may function on the lower stream of a river of GaMV35S 
promoter in pBI in an opposite direction from a **** resultant was chosen by sequencing Thus, 
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the recombination vector of the request in which the anti sense N-methyltransferase gene was 
inserted was obtained. And this was used for the following transformations. 
[0095] About the conventional method of the caffeine biosynthesis by the tissue culture of 
coffee, there are many (1983) reports of Planta, 108, 339 (1972), Plant Cell Reports, 2. 109, etc. 
until now. According to these conventional methods, the callus was guided from the apex or **** 
of coffee. The recombination vector built above by the obtained callus by the party Kurgan 
method was introduced. Or the protoplast of this callus was prepared, it rearranged to this 
protoplast by the electroporation method, and the vector was introduced into it. The cell which 
shows marker resistance was selected after introduction. The selected cell was cultivated under 
the Ming conditions and measured enzyme activity by the method of a publication in the example 
9 to the transformed cell. Consequently, the thing which have not introduced the anti sense N- 
methyltransferase DNA and which is usually being intentionally decreased as compared with a 
cell made clear production of the caffeine in the cell which introduced the anti sense N- 
methyltransferase DAN. 

[0096] Furthermore, the coffee cultured cell which carried out the transformation was made to 
redifferentiate, and the seedling object was acquired. The method of re differentiation was 
performed in the reference containing Z.Pflanzenphysiol.Bd., 81, 395 (1977), Plant Cell, Tissue 
andOrgan Culture, 8, and 243 (1987) according to the conventional method of a publication. 
Enzyme activity was measured by the method of a publication in the example 9 using the leaf of 
a seedling object. Consequently, decreasing intentionally with the plant body which has not 
introduced the anti sense N-methyltransferase DNA made clear caffeine production of the plant 
body which introduced the anti sense N-methyltransferase DNA. 
[0097] 

[Effect of the Invention] According to this invention, it becomes possible to produce efficiently 
N-methyltransferase which can be used as industrial use, a food grade, or a medical-application 
enzyme. 

[0098] According to this invention, it becomes possible to change the caffeine biosynthesis 
metabolism of caffeine production vegetation, a plant tissue, or a plant cell, and to produce the 
compound of a caffeine metabolic system efficiently. 

[0099] According to this invention, it becomes possible to change the caffeine biosynthesis 
metabolism of caffeine production vegetation, a plant tissue, or a plant cell, and to change the 
generation ratio of the compound group of a caffeine metabolic system. 
[0100] 

[Layout Table] 

SEQUENCE LISTING <110>. MITSUI CHEMICALS, INC.<1 20>Gene-Encoding-Caffeine- 
Synthesis-System-Associated-Enzyme-and-Use-thereof<1 50>JP 1 46358/1 999<1 51 >1 999-05- 
26<160> 20<210> 1<211> 356<212> PRT<213> Camellia sinensis<400> IPhe Met Asn Arg Gly 
Glu Gly Glu Ser Ser Tyr Ala Gin Asn Ser Ser 5 10 15 Phe Thr Gin Gin Val Ala Ser Met Ala 
GInPro Ala Leu Glu Asn Ala 20 25 30 Val Glu Thr Leu Phe Ser Arg Asp Phe His Leu Gin Ala Leu 
Asn Ala 35 40 45 Ala Asp Leu Gly Cys Ala Ala Gly Pro Asn Thr Phe Ala Val He Ser 50 55 60 Thr 
He Lys Arg Met Met Glu Lys Lys Cys Arg Glu Leu Asn Cys Gln65 70 75 80 Thr Leu Glu Leu Gin 
Val Tyr Leu Asn Asp Leu Phe Gly Asn Asp Phe 85 90 95 Asn Thr Leu Phe Lys Gly Leu Ser Ser 
Glu Val He Gly Asn Lys Cys 100 105 1 10 Glu Glu Val Pro CysTyr Val Met Gly Val Pro Gly Ser 
Phe His Gly 115 120 125 Arg Leu Phe ProArg Asn Ser Leu His Leu Val His Ser Ser Tyr Ser 130 
135 140 Val His Trp Leu Thr Gin Ala Pro Lys Gly Leu Thr Ser Arg Glu Gly145 150 155 160 Leu 
Ala Leu Asn Lys Gly Lys He Tyr He Ser Lys Thr Ser Pro Pro 165 170 175 Val Val Arg Glu Ala 
Tyr Leu Ser Gin Phe His Glu Asp Phe Thr Met 180 185 190 Phe Leu Asn Ala Arg Ser GInGlu Val 
Val Pro Asn Gly Cys Met Val 195 200205 Leu He Leu Arg Gly Arg GInCysSer Asp Pro Ser Asp 
Met Gin Ser 210 215 220 Cys Phe Thr Trp Glu Leu Leu Ala Met Ala He Ala Glu Leu Val Ser225 
230 235 240 Gin Gly Leu He Asp Glu Asp Lys Leu Asp Thr Phe Asn He Pro Ser 245 250 255 Tyr 
Phe Ala Ser Leu Glu Glu Val Lys Asp He Val Glu Arg Asp Gly 260 265 270 Ser Phe Thr He Asp 
His He Glu Gly Phe Asp Leu Asp Ser Val Glu 275 280 285 Met Gin Glu Asn Asp Lys Trp Val Arg 
Gly Glu Lys Phe Thr Lys Val 290 295 300 Val Arg Ala Phe Thr GluPro He He Ser Asn Gin Phe 
Gly Pro Glu305 310 315 320 He Met Asp Lys Leu Tyr Asp Lys Phe Thr His He Val Val Ser Asp 
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325 330335 Leu Glu Ala Lys Leu Pro LysThr Thr Ser He lie Leu Val Leu Ser 340 345 350Lys He 
Asp Gly 355 <210> 2 <211> 1427<212> DNA <213> Camellia sinensis <400> 2 tgatatcact 
gctgtggcag ctggcctctttgctataaaa attacttttc tgacgaggca 60 tggagctagc tactgcgggg aaggtgaacg 
aagtgttgtt catgaacagg ggggaaggagi 20 aaagtagtta tgcacaaaac tcttctttca cgcaacaagt ggcctcaatg 
gcacagccag 1 SOcgctagaaaa tgcagttgaaactctcttct ccagagattt ccaccttcaa gctcttaacg 
240cagcggactt gggttgtgca gcgggtccaa acacattcgc agtgatttct acgatcaaga 300gaatgatgga 
aaagaaatgc agggaattga attgccaaac actggaactt caggtttact 360tgaatgatct ttttggaaat gatttcaata 
ccctcttcaa aggcctgtcgtctgaggtta 420 ttggtaacaa atgtgaggaa gttccgtgtt atgtgatggg 
agtaccggggtctttccatg 480gccggctttt tcctcgtaac agcttacatt tagttcattc ctcttacagt gttcattggc 
540ttactcaggc accaaaagga ctcacaagca gagaaggctt ggcattaaac aaggggaaga 600tttacatatc 
aaagacaagc cctcctgttg taagagaagc ctacttatct caatttcatg 660aagatttcac aatgtttctc aatgctagat 
cccaagaggt ggttccaaat ggttgtatgg 720tgttgatact tcgtggtagg caatgttctg atccttcaga catgcagagc 
tgctttactt 780gggaactatt agctatggcc attgctgaat tggtttcaca gggattgata gatgaagata 840aattagacac 
cttcaatata cccagctatt ttgcatcact tgaggaagtg aaagatatag QOOtggagaggga cggatcattc acaattgatc 
atatagaggg gtttgatctt gatagcgtag 960aaatgcagga gaatgataaa tgggttagag gggaaaagtt taccaaggtt 
gtcagggcct 1 020tcacagagcc tataatttca aaccagtttg gacctgaaat catggacaaa ctatatgaca 
1 0BOaattcactca cattgtagtt tcagatttgg aagcaaagct accgaagacc acaagtatca 1 1 40tcctagtgct 
ttccaagatt gatggatagt tttttagtgt tgtgaaataa actgttgtcc 1 200ctatcacata tatgccacta gagggttgtg 
ccaatgtatt gcacaagaag atttgagagg 1 260ggtcaaatat agaaagcatt ttgctcttgt gtggagagag aatgttttct 
tgatttaaat 1320ctgtgatacc caaatcgtaa tgttgggaag aaatgagaag ttgaacatga aattttaaaa 1380 
aaaaaaaaaa aaaaaaaaaa aaaaaaaatt cctgcggccg cgaattc 1427 <210> 3 <211> 1427<212> RNA 
<213> Camellia sinensis <400> 3 ugauaucacu gcuguggcag cuggccucuu ugcuauaaaa auuacuuuuc 
ugacgaggca 60uggagcuagc uacugcgggg aaggugaacg aaguguuguu caugaacagg ggggaaggag 
1 20aaaguaguua ugcacaaaac ucuucuuuca cgcaacaagu ggccucaaug gcacagccag 
ISOcgcuagaaaaugcaguugaa acucucuucu ccagagauuu ccaccuucaa gcucuuaacg 240 cagcggacuu 
ggguugugca gcggguccaa acacauucgc agugauuucuacgaucaaga 300 gaaugaugga aaagaaaugc 
agggaauuga auugccaaac acuggaacuu cagguuuacu 360 ugaaugaucu uuuuggaaau gauuucaaua 
cccucuucaa aggccugucg ucugagguua 420 uugguaacaa augugaggaa guuccguguu augugauggg 
aguaccgggg ucuuuccaug480 gccggcuuuu uccucguaac agcuuacauu uaguucauuc cucuuacagu guu. 

[Translation done.] 
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[0 0 2 5 ] t:coN-y5^;i/F^>;:^:7x^-42iL'r 

t)^. ^M<h-r^±iaoN-y5^;L'F^>x:7x^-'-b' 
[0 0 2 6] ±idC0^^r 5 ^^i2^«J^WT^^Ki;'^>'* 

^Fiurtj. ^ti^M^mmm(>c9 ^^mcoN - ^ 9 

xm^mmii^^LX\.^:hh<D^mt^i^ct^^x^h. 
[0 02 7] -m^^mo:>mm^m'r^mm(Dmmmt>c 

S (Kawaqoe et al . , Proc. Natl .Acad. Sci .USA, 93, 12 

082-C1996)) o fi^^T. ±WtLX(Dmm^t:^M&^^m^ 

[ 0 0 2 8 ] r 5 y®IB?iJ:^^i LXtmLfcm^l^C:^ 

mmmcMLx. i b%&.±<Dnm'\i. o< «3 o 

%iii±CD*BISIt4. J: 0 L < ti4 5 %jyJiCD*Blsit4. 
gicif^0<«6 0%y±<DtBlHltt. 5 6tCcfc^?f^L 
<Ji7 5%li(±<DtBm4. $6tCcfcO-®$?^L<t^9 
0%t<±©tl|Hltt. ^*>*?^L<(i9 5%«±<7)tg[5H4 
^WU. ^i^OBifMcDN-^^^JU F ^^x-^ x^--te'r£t4 

[ 0 0 2 9 ] SB?iJ#-^ : 1 5 -/^BB^'J^S^I 
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mmn^^^^-vt^^^iyt^h^^mt'CMLx. 35% 
a±<Dmmi^. w^cb^ u < 9 5 %Ji^±cotai5ifi^w 

[0 03 0] 2^fgHg^CA>:^»i^N-^^;U h ^>;^:7:x:^ 

r 5 y^iB^iJ^ri- H-r-2>^^U:t^ FBe^J^^t^f^C 

^*^H^CCfcC:t ^ N - ^ h ^ >^ ^ ^ —^^:=J- 
[0 03 1 ] 0TM<t'r'SN-y^JUh-7>::^:7i-7-H^ 

[0 0 3 2] ^/c. ^SN-y^;Uh-^>x:7:t^--fe' 

y^F F^j:^frTr/W:7'Ud?VXLf#^)DN 30 

A^^TEUfmjm^ : 3 Op? ^ ^ Fieyucc;:^ F y > 
>>x > F ?^cC^f^T'C^> Arf^}^^ XUff-S R N A^^^S: 

[0 03 3] ccox F >>?x> F3^j:^ffTr'CD>'N>r:?' 

y ^-Y-fe'-t/a Molecular Cloninq: Col 

d Spring Harbor Laboratory Press, Current Protocol 
s inMolecular Bioloqy; Wiley Interscience&ClBSSCD 

:?^ffitci:ortf ^cij&^r-^. masco^'XT^Ai ut 

r#^o ^f*&^^c(-^i^TC0g^mcJ:'^r/N-<:/y ^-r-if 40 

[0 034] iSiir^^D AN^/c^^RNA^^^Sfe^ 

:/<b>^P F^-;^^g3l<D>^^-r >^y *t2-'>3>^^' ':^7 
y^cfJ7:v^^^::^'y ^^>r:/y 

:7T-(Diffl.;5;«. 0. iam%SDS. 5SS% 
7^4^:^ F^>5SK, 1 /2 O^co^ F3^«cd:7^p 

W^ti. 1 0 0 XDenhardt's solution. 
2% (MS/SS) Bovine serum albumin2% (SJI 50 
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y/gM) Ficir-400. 2% (fiS/^M) :i<y t'::i;bb- 
py F>^5lS?SS'CPS!ib/cfcO^ 1/2 0CC#f^L 
rMfflf ^Ct^&ST^'S^ 2 0XSSC«. 3M«^fc:f 
Fy^A. 0. 3M^x>^vgr^0. SSC&S. J: 
>3»^b<«. 3-6x350. MWf^L<ti. 4- 

[0 0 3 5 ] ^^-Yt^y y-r-fer->'3>cDrasu. 4 0-- 

SO'C. i:0»^U<«5 0-7 CC. M5Cif^U<{i 
5 5-6 fS:^ra*>6-W6CD-f 

?^CDfiS«. »^L<ii^S. J:f:)W^L/<«^N'<:/y 

6XSSC + 0. 1S®%SDS^?E. 
<^i4xSSC + 0. lSa:%S DS?§rS. MCC^?^ U 
<«2xsSC + 0. lSS%SDSigffi, M^cSf^U 
<«lxSSC + 0. imfi%SDS;^. :^^>«^35L 
<(io. ixssc + 0. ias%s DS:S?g-r^^o 

'<:/y^^XL./cDNA^^^/i:«RNA^if^^. >^n 

[0 0 3 6 ] f^i5. mM:\^. @^.WCC*sC^r^D/c^CD 

[0 0 3 7 ] $:^flJcDN-^9^;UF^>x:7:n7--fe'jl 

e^^wr-sDNA^^ii. w^i^. N-y^juF^> 

y x-r y zf>? ^ u:^'^^ f^:?*^ >r -7-<t L/T^ 

x^)?fj«. ffi!|??*fflflax^i>y-X2) ^^±(1995)) ^ 
Mfflor, *#fe?3tC3&^3t>^-2>N-^^;uF^>:5;7:c^- 

-tf ^*g-r 5lffll!ad^ P>^BtT-S C <f::05"C# ^„ 
[0 0 3 8 ] ^^e^tC^i. mRNA3&^6^iiSL/cc DN 
ACC y N--^^;UF^>X:7x'7- 
•fef^«flS-r€>r 5^I5iB5»J=Srn^ F-r^DNAi y>:^ 

SB^j^^^gfr ^ c <b tf^x^ So 

[0 0 3 9] CCOJ:5 3&vN^>rv>irf^^4f_^3>g^{f|:j^ 
PCRSiRCCj: Ot#e>nSN-^^;b F5>;^•7:l:^- 
•if^r2- F-r-SDN A^^Ci. ^^^j:< i^^SH^CiSg^L 
/ca5{4tc:}olir 15. Se^^U#-^ : 2 (ciBtfecDN F 

(Dtai^ltt, fiF^b<«3 0%«±<DtapI14. J:f3SfiSL 
< ^^4 5 %tl±CDtB[aItt. M(^CS7 ^ L < ^5 6 0 %fe/±CD 
tBPltt. 5^CCj:DJT^(><t3:7 5%W±©tBlH)tt. ^ 
6CcJ:8p-H<f?$U<^i9 0%JLa±Offll5ltt. «4>*f$ 



(7) 

XL 

[0 04 0] *:^0fl{C5&^3O^-E>N-^^;Uh^>;^>'x7 
D N A ^ ^5: R N A ^ /c 2t> I ^ ^ ^ 

^|4'>>^N'=^ (Camellia) MM^. a-lz-fj: t'OTi^ 
f4:3'-b>- (Coffea) :n 5 ^ =^?:c aCDT:^-=^^'' U 

(Cola) mmmtji^^mTjk'r^cttf^x^ 

[0 04 1 ] :$imM(fCi)^^^^N-^^J\yh'7>:^y ^c'y 
— fe'iSe^^Wr-SRNAtS^^tJ. Sp6:/D^-47- 
■^T 7 y U ^ cb o R N A 5i< y y -7 

im^^mmbrmi^^^j'^mmL. c^^spbrn 20 

A^V^^— if^T 7 RNA^f< V^^— i2 5^j:<i:'CORNA 
LRNA^^A-r-&j!)\ f^r^-<-5cfc^CC3S^/j:DNA 

^ c <h cfc «9 ?i^cof£^iStt^*Uffl L r ff-S) c <t 4>'C^ 

[0 04 2] N-p'^;l'b-^>;:<>'x^--fe'jte^^W 30 
T ^ D N A ^^CD^SR ^ t^-gp i ^ ^ D N 

^ ^ R N A ^^(D^gp ^ ^S-as i tBffltt^ ^ 
RNA55^^r'^>oT, :^:7^-Y>^/ct^^C7:)8rj|gf$;|:M 

:7 X ^ - -te'l^^CDPl^ ^ /fc t^fflJ*lJ«CD DNA^l^^Mt 
[0 043] CCT\ N->^;U h^>X:7:c^— fe'jg 40 

xRNA^&iTg^Em^'rff^/S^n/ci^Hc. cmm^m 

/c86or)mRNAiJie^Ur. ?Si#fflBatc*5t:f -SN - ^ 

0^K:ij2^Si^cSa5»r«>»9. m^3:^^^cC< ifc 1 4t6 
[0 044] T>^-t2>XmRNAff^fi&ffl(DDNA^3'^ 50 
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tbX^t. ^^m^ : 2 0K^U:t^KBS^iJ0 

^gp ^ /c«-gp <!: W L r 5 D N A ^T-^^Cf 
SC<t:^sr^. T>5^-t2>:^RNA^3^^^<tbT». iB5»J 

^WL.Tt,^^RNA^T->&W'2>c<b7&^r^'So cne 

[0045]3^46\ cn6a)Pl#flSODNA:S^^/c« 

C^r 6 0 %fe(±CDt0l^14. ^ L < 7 5 ?^Ji(±CDffif^I 
14. ^6i<:JfiU<fr*9 0%«±©tB|5)14. «4>ST^L 
< 9 5 %i^±<7)«f^ft€:fgTo 

[0 04 6] cn6^PlSffiODNAi9^SJ^c(iRNA 
[0 04 7 ] :$i^m^Ci}^'^^^N - ^ V 'y'^^y.V :x,'y 

y h ^ >x :7 :t 5 — if iie^<b^^$ c iT\ 
g^oDN - >^ ^^-^u h ^ :7 X -7 --fe^rStt*rS5^$#f» 

[0 048] Cn6N-^^;U h^>X^x^--t2afc 
/ct^ N - y h 5 > ;x :7 X ^ - •fe'<D^31;S:P£S$ 
/c^JWJT 6®t^^Wr D N A^^CDTg^^rt-C© 

[0 04 9] wmmx<rym%\%. ( i ) ?i^*ffl!art-c 

CD D N A e m R N A CO oj i T 'i) n ^ - ^ 
(ii) r^'a^-:$r-©T*0C'i2>X:6'fo]^/c«T> 

(111) ^^gccjSGrcn^DNA»fK-oT?jfetciS$£^ 

[0 0 5 0 ] XL(T>^'^f^m%iJ^ -J V. jSLU^Ctl^^tS' 

^ - fe^ffe?gcr)*far*So 

[0 0 5 1 ] '^m^-^ y »A^nTl>^>DNA^ 



(8) 

13 

CO 0 5 2 ] mnm(^c§m^-\^^tc^<Dy^^^-^-t 
A. im. mu. ^m. mm^^i^. m^(oit^m<DWL 

J:-pr^2i$n^-Y4^cr) r 1 i p 1 Qm&l^coy'u^ 
m^ti^>i^^<D fr abj ite^<7)7-u-e-^-^. »m 

fb^WcJioT. ^^^^<D r r a b J jgeT-^^'P-t-^- 20 
mi!KJ^^ ^l-^ > cr)T >KcDtftflj J: r ^ $ 

^DNA^§m^'^^fci^<Dy'ti^--^-tLXiit. N 

mLxmrn-r^ifm^mii^^^o 

[0054] Mci^mjiy^a^-^-comm-JjUco-mi^c 

(,cj:^. yyADNAKM-^SWO. mM&^co±m^ 30 
D N A €:i|$S-r -2>:^r^^^Cf S C ti)^X^ 
[005 5] V ^OOM^^^D N At^^^^CDW 

C(D^^t;:^^ ^-(DmiCU. PBR 3 2 2. pUC 

x\ ee«jcDie^j^-^i^^-&c^AT-5ci^5T'*^o f# 

A(CJS^$if-2,Ci:?!^5r't^c KDNAcoiE 

[0 0 5 6 ] m^mm(D^(^mm:^^ y h ^^mx-r^tc 

y^yyi^^y^ (Aqrobacterium tumefaciens) ^fc 

itt. r^U^'i^'rV'^M. Wy^X (Aqrobacterium r 50 
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hizoqenes) ^fflC^/cT - D N A OC J: ^1g!^jfffl!aOff$a 
[0 0 5 7 ] :7'n h ^^''^x h--cr>it^zgAriJ. *#S«{c 

m&i^^m^mm(^cmA'n>yst£i('C^-DXfit. m<oDN 

AmW'2mcrj:^C^i>^^. m«T i ^MtR i 
i *5.fcO*R i ^ FCDT - DNA$Ii|gCD^^:^j:< <!: 4> 

[0 0 5 8 ] r^K:i^^i^y^V'y2.mm^mmm.mcmi^ 
mx-^^^mH:^^ ':^ V^. m^loy'^::^ 

\iJ^^r'V0M.mm(O^X}i:^WM^titj:i.\ ^m-^i^ ^ 

3 > tCcfc o r r yp ^ 7^ AHMcD^itc^tf 5 n 

MCDT i ^fMR i r'-^x 5 \'^(,cm^7L^ti^o 
ibTffibnsr^n/N^t^T-'J^^ARm&S. V i rM 

T - D N A ^mmmicmr:^i±^ Ct:f)iX^^^ 

[0 0 5 9 ]— ^^^-^^T^p>^^'^7" 
Ammo^xmm. mn:^nm^(Dx\ -^)w^-y' 

^p^N'^f- U^^AHScf^CCBiOiA^n^i, ^^<Dv i 

N A ^fi|i^«tC^?f 5 -tt 5 C i 5!)^-e ^ -5 „ 
[0 0 6 0 ] ?:c:|6\ C<D<i:'?tfCLXmhtlfc§m:^'^y 

c ti ^-^t^xmm^ r^aj^^rvo 2.mmm(DW&m 
[0 06 1 ] mnmik^titcmmmmfit. m^mm^m 

^(^-^^'CtiFuiimura^ (Plant Tissue Culture Let 
t., 2, 74- (1995) ) (D^j'ii:. h ^^^^Ua ^^-Cict. Shil 
lito6 (BioAechnoloqv, 7. 581- (1989) ) O^j^i. 
i/U^j^-y X:^ -e«AkamaiE> (O-fSik ( PI ant Cel 1 Rep . , 
12, 7- (1992) ) tj:^f)^mWhfl^o 

[0 0 6 2 ] $:^0^{cfci^r. rtg^j^j tii-mm^c^^ 

m. ^m. ^fg-To 

[0 0 6 3] cri6CD:?^ffitCct «0fm5tl/'cffl!B9(*^/c 
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CO 0 6 4] ^/c. a^ffl!B!fCr):i<X h h-7>:^U-i^a 10 

t>:0^-pT#/c (Cell ,95,177-187(1998). {L^i^?^. 3 
7. 532-C1999). ^^'m^WMM. 44. 1396-(1999)) „ 

NA{iRNa s etCctO^^^n^CiCCcfcJ). SS^JCD 20 
03-C1999)) o '^-1jWi<Dm^t^Wm>X>t'OU. 

[0 06 5] CCO:6'ffi^Sfe$n/c:«|iB3m*. t/y:sL^> 
[0 0 6 6 ] mM^<DSAM^^^)Vmm^WtLXi7y 

x.^y^^m-^mmtLXict. ^^tjitcDy^^^^^y 

(Camellia) MMm. t-^c ^cr)T:^4^^4^- 
b- (Coffea) mum. y'¥fj:t(DT^=¥'J^::i-zf 

y+ (Cola) mmmt;:^. iyy ^ >m^mm^mnkr 

[0 0 6 7] :$:mM^Cfj^f)^^^ ~ ^ "^^l V 'y^^T.y zr.'y 
-■fe'^lra- KT-SDNA^zUALrN-^^JUh-^^:^ 50 
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i t^. xmm^^nwm(r>mmELU^^^ ^ p 
[0 0 6 8 ] ±fc. ^^:^vmm(o\xm^^k^Lxmmt 

m^xm?j^]hA.xi{mm^mm^n^fc^(Dmmt br 
ijy x.^y^tckt.'tomw.w^m^r^mmx^ti 
ktr^x^mx^^. 

[0 0 6 9] ±m<Dm^(D-<^ i5r-rffJSfS^S tl/c« 

mmm^fcmmmm^mmi.x . ^^\.>\mmiimm 

l£fft$4ifc«!BJf**S5JSUT. ijy x.^:^^^mctf^i^'> 
^W^ifi^i^iUTCi. mtf. 7-^^;u=^if>^>. 

[0 0 7 0] mm^^^cmi^^^mmmm. mmmmttc 

y^^^ (Camellia) MM^B?. n-b- (Coffea) Sfil 

(Cola) flffiJ^. ^5^y=^^ (Ilex) 
1(^5, ;^xr (Neea) MUm. r:t^^) (Firmiana) JMU 
Tii-V^r (Paullinia) mMmX^t:^ tf :t ^ ^ (T 

heobroma) mmm^mii^ctt(^x^^>. 

[0 0 7 1 ] ^X^^-^'t^^COyy^^^y^^^ (Canell 
ia) mmm. =3-^b-;^j:icr)r:^7^?4n-t- (Coffe 
a) SfflJgJ. zi^y^^5:<b'cr>r:?|-=r';f4-n^y^^ (coi 

[0 07 2] 2ls:|EfeB^^c:?&i;&^€>N-y^;bh^> 
> ^ > <b c ^ /cmSfWb^ ^ ^ ^)iitr ^ct-fjix 

^mmr^cti^^x^^. 

[0 07 3] 3^cC46. K^^«^j:«ll^(D3e». *fg?3CC*:» 
N - >^ h ^ :7 ^ ^ --if {*«T©a*e;jttS 
^ -S C i 3«?^B^ 6 3&>CC i^j: o T I i -5 o 
^^M: 41, 000 (SDS-PAGE). 61. 00 

0 ("fji^m) 

mm^.:4. S'-S. 0 i^U^by4'-:^>^>'if) 
mm p H : 8 . 5 

Kmffl: 2 1 MM (SAM) . 24uM i^^y^^>^ 
>) 

mWM: SAH (S -Tf'>^>;l'jj^'=te>Xx-r>) 
igjCSIil*: SAM^-/^"7^1f>^>^SAH+Ar>'*^ 
> 

[0 0 7 4] 
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[0 0 7 5 } mwm 1 

N - h ^ X v-^mmm^<Dmm 

(Camellia sinensis var. Yabuklta) COH K 2.3 

m^mi^^m^m^^xm^u. -so-ccfsso/co c 

(Dt^f4l0 0g^. l,00OmlCD5mM EDTA 
-Na2, 5mM2 5%(v 

/v) ime t:7'p^:=<>. o. 5% 

(w/v) TX:3;bt:>g!:^ h U-^A. 2. 5% (w 
/v) :T^;^tt^»;brr.;i/;j<'; fa K>^^t^5 OmM 

0,0 GOe. 15^) L.TJbm^?i:rc, C(0±?tCC*t 

^Sephadex G- 2 5 ^mi<^XW^l^. 2mM 
EDTA-Na2. 2m]VI 2 JU*?:7" hx^?^- 

iU. 2 0%(v/v) ^ll-fe V>^^trl OmM U 

>wt^ h V ^^imm ( P H 7 . 2 ) tcigflg5i±/dt 

( 1 5 X 1 6 0 mm) tC^S^ii-, 2 0 0ml 2 
mM EDTA-Na2. 2mM 2 -^JUy?^?' hx^ 
^'-Jb. 20%(v/v) ^';-feU>*^01 0 — 2 
0 0 mM u ymi- h V »^ A^®^gCD@[ifa?Sgi^ie^ffll^ 
rrSttiii^^?§aiU/c„ r£14il]^^mi6. 8 0% mm 
5SS*0iafCj:Oit^^|p]iKU. 2mM EDTA-Na 
2. 2mM 2-y;U;^?:7-hx;5?y-jU, 2 OmM K* 

m 1 
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*C I . 2 0% ( v/v) ^y'teV>^^0 5 OmM h 
V X -^MMSJiS ( P H 8 . 4 ) (.C^^mOtc. flttJSMil 

h^^^r/^-^fflcDI^-^^t-VS^f^y^-^'ASh od ex 
I EC QA- 82 4 (8 X2 5mm> CccK^$H+/Co 
PIGJSffi^^-C;^7A%j5fe'j*f^. 3 6ra l<?:)2 0--7 5 0 
mM KC 1 (2mM EDTA-Na2. 2mM 2 
-^>Fl/:^7:7'hx^y-;U, 20%(v/v) ^^y-fe'j 

y^^tstbomu \'V:^-m.mmmm(pH8. 5) 
i^^m^^m^. j\mmm^m>. 2mM edta- 

Na2. 2mM 2 - ^ h 20% 

(v/v) i^y-feUV^^tPS OmM 

(pH8. 5) (^cmmLM^. mommmx^w^m 

(1ml) kigRif $-!±/cio 0 . 2 M N a C 1 . 2 

mM EDTA-Na2. 2mM 2 - ^ /Vj^r?* h x ^ 
20% (v/v) i^VHr 'J >^^^5 OmM 

b u >^ -ifiBi?mffi?R ( p H 8 . 5 ) xmnm^^mm 

20 L//c„ f#e>n/cIii^^2mM 2 ;U:^:7> x ^ y - 
15 OmM KC K 2 0% (v/v) ^U-fe'J 
>^$t^5 0mM h (PH8. 5) 
r'¥Se{t L/cH iLoad Superdex 200 
( 1 6 X 6 0 0 mm) ^fflC^T^iUiiiii^tfl^ 

[0 0 7 6] 











yj^^n*^ 




mmst 




(ml) 


(pkat) 


(niB) 


CpKat/mg) 


(«) 


(%) 


1 




980 


6330 


581 


10.9 


1.0 


100 


2 




33.8 


3410 


156 


22.0 


2.0 


53.9 


3 




23.0 


2630 


28.9 


91.0 


8.0 


41.6 


4 


SKodfts lEC QA-S24 


7.5 


1070 


4.82 


221 


20.3 


16.8 


5 


Try '>v-r^o— X 


2.0 


202 


0.08 


2590 


282 


3.2 


6 


Siipezdez 200 


5.8 


228 


0.04 


6700 


623 


8.6 



[0 0 7 7 ]||jSfeW2 40 

mmmmm^a^ s d s - ^* r ^ v ^ur ^ f 
[0 07 8] mmms 

N->^JUhv>X:7:f7 CD cDNAi:7P-.r.>i^ 50 



Nmm<D 7 T 5 y K^SfCS-^ < 1 9 ^(D:t 'J ri ^ ^ 
=FFNMT - 1 iNo t I - (dT) 1 S^^'v-r^^ 

- (7T;^v>'r>'^v^f^ ;^ ^) ^y'u-zrtLfc^ 12 

[0 07 9] mmmAr 

1 c D N A CD^iS 
(1) total RNACD^gt 

5gCD^l^^i'^€r^Sf*^lK??fiTr?L^, %i^^mi> 

xm^ L fco mwmm<omw^. 5 o m i cd a m l i 



(11) 

IS 

fCo Ar'CC-mmmiLfcik. 1 2 ,0 0 0 r pm-C 1 5 

^m. m^Ci^^m^^if-ofc. itm^o, 5% sds, i 

OmM T r 1 s -iM^^JiBiS (pH7. 6 ) CCl^ffl 

/^aa&^jiAmm^nu^xu^L. 1 2,000 rp 
m. 1 o^rA<Dm^c^^m^n-Dfc. ±imc 1 / i orgs 
(03M mmt [^v^Amm ivH4. s) ^m^. ? 

Lfcc 4"C. 1 2 .0 0 0 r pm. 1 0 ^m<DM*\j^f^M 10 

m:^^^yy'Vh''7'{r :;y'Ltc. Zt^^l. SmlO* 

(iCm:^^L. 15 0i^lCD3M mmi- h ^ A^i^ i 9 
H4. 8) ^m^. bm\(Dy :^y-Jiy^ 

tJot^)VM.m&^m^xi^mmmv. 12,000 rp 
1 2 . 0 0 0 r p m. 10 ^f^coM^c^^m^m^nhti 

(D3U h tr^ASvS (p H4. 8) ^m^. ^ 

X^mUmO. 1 2 , 0 0 0 r p m. 1 O^MfD^.Q^^ 

m^n^fc. ±m^c2m^<ox^y--)i:^m^. -so 

'C-C2 0 53^Pflf|gLAif^. 4°C-e 1 2 ,0 0 0 r pm. 

Tl^'y-^Tyy^Lfc^ik. 2 0 0 lCD7kCC^fl?L. to 
t a 1 RNAC[)ili^<bL/Co 30 
[0 08 0] (2) mRNA<D^8S 
±^<D:^mvmci o t a 1 RNA {2ms) CC6 5 

(1 0 mM T r 1 s -ti®iSifl5r« ( p H 7 . 5 ) . 
IraM EDTA-Na2, 0. 1% SDS. 0. 5 
M NaC 1 ) tM^bfc. 0. lg<Doli^o(d 
T) -Cellulose Type7(:7T Jl^Z^ 
T) ^2m IcoBffi ( 1 OmM Tr i s -mmwmm 

(pH7. 5). ImM EDTA-Na2. 0. 1% 
SDS. 0. IM NaC 1 ) 45r'BijS3#. -?-CD 40 

*\ 2. 5 mlQO. IN N a O H rj$fe?f^ U /ctg. 
5 m I CDAjg^^LT^^ItL^c. Ccr):^^A^ t o t 
al RNA^T:7'^'/L. 3mlCDA^g. 4m 1(DB 
?S^?Sb/tf^CC. mRNA?S:3m 1C0C?K (1 OmM 
Tr i s -lM^jS?Kvt (PH7. 5). IraM EDT 
A-Na2. 0.05% SDS) r?gai L//Co 

y^^mmiy. - 8 0 ''crffi^?L//c„ 

[0 0 8 1 ] (3) l*iScDNAO^^ 50 
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1 9 0 n &OmRNA*6 S'C, I 0 ^mo^^M^^iJ 

^f-^^/U- htCUr. F i r s t -S t r an d c 
DNA Synthesis Kit (yrJl^^iyr) 
^ffll^T l^ilc DNA^^^U/Co ^f&LtccDNA 
lit- 2 O'CVU^L fc. 

[0 0 8 2] mm^b 

R T - P C RffiCC J: -5 N - ^ h ^ >X :7 X -•fe'it 
B^<D ^ n - X > y5tcc:ai-</c:^6&r'PSi u tc i c 

C CDJSJEvS^ Peltier Thermal eye 
ler PTC-200 (:7:^zJ>') ^ffll^r. 9 5 °C 
/l^HOSC&f*. 9 5'C/l^^ra. 4 5'C/l»ra. 
7 2°C/2^rB^^3 01f>f ^JUJ5l£$#^^ffT'PCR 

^>-:^U- h c DNA : 3 

10Xbuffer:5jLtl 

2. 5mM NTP : 8 u^ 

NMT- 1 : 1 Ml (5 0 pmo 1 ) 

NotI - (dT) 18: lMl(50pmol) 

H,0 -: 3 1 Ml 

ExTaq (TAKARA) : 1 Ml 

mmme 

0. 8% r:^V'-:^y)v^m^>xT AE^x^^mms 
xmfcs.m^fm<Dmm^m^m\ nhtitcsm^m 

^(DJ^lyb'^^^^K^. GENE CLEAN ("7:^^ 
^ffll^ry;U:O^^DNA^(pliRL/c« lelKU/cDN 
A^pT7b 1 ue-^i'iSr— (Novagren) 
y-iy^>Ltcm. i^m^BHb a^Ch^>:^y 
-t^3>0tc. X- g a 1 €:ffll>r;^^--fel^^i^3> 

->xm^^Ofc, c^LX. N-^^;uh^>:;^:7x^- 

■fe'iieT^ir^t^DNAiiTK'^. y'^:^^ ^^(^mmv 
[0 08 3] mmmi 

mige-c/i^jHSct^^^/d^^. ge-c/o. 2^ 
Pel. so'cxo. i^PbI eovy'4^m^2b'^>( ^ 

ti/^DNA ^Template suppressi 

on reagent CCgfi?L, AB 1 - 3 1 0 
'Th y^ri^'y-^V-^mi^^X^ViLtCo gWDNACO 
*:^feSP^<Dl35^J^9^S-r'&/cd?)(C(i. DNA^Styl 
xmmLXnf:>titcDNAy'7^^ly H^P UC l 9tC 

'^y^o--:^>^Ltcy'v:^^h'^m^^tc. ie?'J#-^: 
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[0 0 8 4} 7''7H'-7-x>7X7^>>>3>JSIt«(D;ffljS 
7*^X5 KDNA (2 0 n g) : 2 Ml 
Premix:4iu1 
Primer: 

H, 0 : 3 u^ 

mm 8 

5' RACEiStCcfc'2>N->^?';l/h^>X:7x'7--t2in 

RNACD5' ±m^(Dmm 

5' li&^omm^at. 5' -Ful 1 RACE C 10 
ore Set (T A K A R A) i2?U## : 

[0 0 8 5] mmm4liC^ELtcyjti'C^fScLtc 1 s t 
strand cDNACC"OC^T. hybrid RN 
AO^M. '^-l'y->'3>SJiS5Cj:-5 l*McDNACD 
mit(Omc. i5?iJ#-^: 8-12. ^/diffi9»J#-^: 1 

^URb. pT7 b 1 u e-<^^?-CC•!;^■:/^^--:::^>y 20 

^ n/c D N A O^SiB^'J^^^ U /Si« 
[0 0 8 6 ] SISfeFII9 

^^-pET23d (Novagen) ^cm^i^^m.'t 

[0 0 8 7 ] mMm3vnhtifc^mN-j(^}ib^> 

u 6-^:^7 ^-^■r>:7'u- hi Ur. n&m^: ISR 30 
CXI 9tcfSiS(D:7-^^v-:$:ffil^riaT05fef^'CPCR 

I. 5^m<D'i&. 9 5X/l^r^. 5 2r/l^^. 7 
2'C/l^ra^3 01f W^^^btTo/c. 

[0 0 8 8] Ct\tfttm(icmMN-^^)lhy>:^y X. 
^--^mGT-DNA^fK-^Nc o I i E c o R I T'^J^til 
Grf#6n/cBf)t^P ET2 3 d^^^-CCjfAU/co 
;iXCC, C0OPET2 3 d--^^^-CDNc o IV^ hOC. 
±iEPCRM!^^$ ^^cnXON-^^JU h >' X 

^-•tfl^JS^'^x^ K^«mL//c:, C<D7'^;^^ K^:;^ 40 
lftffiBL2 1 (DE 3 ) CC h^>::^:7 :*-'-y'-i^3>L 

/Co f#6 n/cT^^S^ 3 7 "01:2 a#r^i^SL>/cfttc. I 

PTG^^if^r^SO. 3mMCC/^d:^J:'^tc^^. 3 0 °C 

-c^ h^c3mm^sm^n-?tc. imf^jimmL. 3m 

1 (OmmmcDrnmcMbO . 2 m l O l O mM T r l 

s -^^M^iS (P H7. 5). 0. IM NaCK 

imM EDTA-Na2ct3"ri ^r^mikmi^m^m& 

W^^7->fc, cn?rl4. OOOrpm. I O^moA 
[0 0 8 9] CCVn^tifcN-^9')Vhy>:^y :i:y 50 



J^ga 2001-37490 
22 

-•fe'itG-f-^^t^DNAK>T-CD5?^U:t^ KSe^U^HllS 
Sfe<Dr*>3. m-r^RNA5?^U:t5^KiB5iJt*iE?»J 

So 

[0 0 9 0 ] N-^^}ihyy:^y :^y--\f^^m^<o 
fci^<os.mm^. 1 0 omM T r 1 s -^mmwis. 

(pH8. 5). 0. 2mM MgCl,. 0. 2 mM 
Xfch<Ot mZM(OWm\t 1 0 0 M 1 i Lie. 2 7 

'c-ci o»ra(Z)si£^?:m^ nhtifc^'c-tjy 

^<D^1. 5 6 pmo l<3^>:^:7x-/>:«)^^)?SL//cCi*s 

[0 09 1 ] wmi 1 0 

[0 09 2] mmm9xmi.^rcmm\^-^^)i^hy>:^ 

y:t:.^-^MB^(D±S:^mmtL. ie?ij#^2 oRcN- 
2 I (^^^(omii'^^r^y^y ^ ^-^mi^xpcRiic 

(TAKARAttsi) x^m^mitbxw^m^mtpc 

[0 09 3] ttc. /^'<^pv-r^'>j«ttjie^-^i^^i 

L/cpB I-^^'^- {c 1 on t ech1±ii) ^mmW 
*X b a I is a c I xmWrLX {S - {fjl ^ 

[0 0 9 4] cow^m^mimit^^^-^^mw-m^ 
mitPCRimm>^t^'^y-zyB>^y b (taka 
RAi±«) ^^i*T3te-^$if, t#6n6/csis;s^*> 

6p B I tpOCaMV3 5 S t^'u^- ^ --CDTz^tCiga 
N - y h ^ >x X 7 — If ite^^W-r ^ - 
> ^ t > X N - ^ ^ ;b h > :7 ^ -7 -if ite^T&^lf A 

[0 0 9 5 ] rj^t--(Dffl^«(Ccl:S;^:7x-Y>*^ 
^CDfif^ffiCCOC^r^i. CnajrCCi>Planta, 108, 339 
(1972), Plant Cell Reports, 2, 109 (1983)3^^ <i:'<D^ 
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KLT. cco:7'a h::7'^>^ htcxud? ha;i<P-i^a> 



- y h 5 > ;^ :7 X ^ --fe'D A N ^zSA L/c*ffliacc*5 

> >^ :7 X ^ — fe' D N A ^aS: A L r t i J^j: 0 iffim^fflia ^ tbW! 

[0 09 6] $6tc. ff^as^u/ca-^t^jg^ffljia^ 

enphvsiol. Bd. , 81, 395 (1977). Plant Cell, Tissue 
andOrqan Culture, 8. 243 (1987)^^tfit^«:iBt6cD 

> 5^ -fe > X N - ^ ; 1/ h 5^ > X :7 :^ — if D N A ^ ^ A * 

SEQUENCE LISTING 
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* L/cfii5f53{*(7)*^:7^^>:^^&J. T>^-fe>XN-^^ 
J U h ^ > X :7 X ^ - -fe' D N A ^ * A U rc > I ^ 1gi|39ft <!: 
WS&C?@cii> L T C ^ -5 C <b JB^ b fc. 

[0 0 9 7 ] 

SSffl^^i u-c^ijfflr^ ^ N - >^ ^ h ^ >X X -7 
[0 0 9 8 ] *:^B^fCi:n{3f. :^:7x-Y>S*tiJ|a, m 

[0 0 9 9 ] *^B^tcj:n«. :i^^>m^m^. m 

[0 10 0] 
[ie?iM] 



<110> MITSUI CHEMICALS, INC. 

<L20><fene Encoding Caffeine Synthesis System Associated Enzyme and Use t 
hereof 

<150>JP 145358/1399 

<15n>1999-05-26 
<L60> 20 
<210> 1 
<211> 356 
<212> PRT 

<213> Camellia sinensis 

<400> 1 

Ptie Met Asn Arq Gly Glu Gly Clu Sen Ser Tyr Ala Gin Asn Ser Ser 

5 10 15 

Phe Thr Gin Gin Val Ala Ser Met Ala Gin Pro Ala Leu Glu Asn Ala 

20 25 30 

Val Glu Thr Leu Phe Ser Arq Asp Phe His Leu Gin Ala Leu Asn Ala 

35 40 45 

Ala Asp Leu Gly Cys Ala Ala Gly Pro Asn Thr Phe Ala Val He Ser 

50 55 60 

Thr lie Lys Arq Met Met Glu Lys Lys Cys Arq Glu Leu Asn Cys Gin 
65 70 75 80 

Thr Leu Glu Leu Gin Val Tyr Leu Asn Asp Leu Phe Gly Asn Asp Phe 

85 90 95 

Asn Thr Leu Phe Lys Gly Leu Ser Ser Glu Val lie Gly Asn Lys Cys 

100 105 110 

Glu Glu Val Pro Cys Tyr Val Met Gly Val Pro Gly Ser Phe His Gly 

115 120 125 

Arq Leu Phe Pro Arq Asn Ser Leu His Leu Val His Ser Ser Tyr Ser 

130 135 140 

Val His Trp Leu Thr Gin Ala Pro Lys Gly Leu Thr Ser Arq Glu Gly 
145 150 155 150 
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25 26 
Leu Ala Leu Asn Lys Gly Lys lie Tyr lie Ser Lys Thr Ser Pro Pro 

165 170 175 

Val Val Arq Glu Ala Tyr Leu Ser Gin Phe ttis Clu Asp Phe Thr Met 

180 185 190 

Phe Leu Asn Ala Arq Ser Gin Clu Val Val Pro Asn Gly Cys Met Val 

195 200 205 

Leu He Leu Arq Gly Arq Gin Cys Ser Asp Pro Ser Asp Met Gin Ser 

210 215 220 

Cys Phe Thr Trp Glu Leu Leu Ala Met Ala He Ala Glu Leu Val Ser 
225 230 235 240 

Gin Gly Leu He Asp Glu Asp Lys Leu Asp Thr Phe Asn He Pro Ser 

245 250 255 

Tyr Phe Ala Ser Leu Glu Glu Val Lys Asp He Val Glu Arg Asp Gly 

260 265 270 

Ser Phe Thr He Asp Kis He Glu Gly Phe Asp Leu Asp Ser Val Glu 

275 280 285 

Met Gin Glu Asn Asp Lys Trp Val Arq Gly Glu Lys Phe Thr Lys Val 

290 295 300 

Val Arq Ala Phe Thr Glu Pro He He Ser Asn Gin Phe Gly Pro Glu 
305 310 315 320 

He Met Asp Lys Leu Tyr Asp Lys Phe Thr ftis He Val Val Ser Asp 

325 330 335 

Leu Glu Ala Lys Leu Pro Lys Thr Thr Ser He He Leu Val Leu Ser 

340 345 350 

Lys He Asp Gly 
355 

<210> 2 
<211> 1427 
<212> DMA 

<213> Camellia sinensis 
<400> 2 

tqatatcact qctqtqqcaq ctqqcctctt tqctataaaa attacttttc tqacqaqqca 60 
tqqaqctaqc tactqcqqqq aaqqtqaacq aaqtqttqtt catqaacaqq qqqqaaqqaq 120 
aaaqtaqtta tqcacaaaac tcttctttca cqcaacaaqt qqcctcaatq qcacaqccaq 180 
cqctaqaaaa tqcaqttqaa actctcttct ccaqaqattt ccaccttcaa qctcttaacq 240 
caqcqqactt qqqttqtqca qcqqqtccaa acacattcqc aqtqatttct acqatcaaqa 300 
qaatqatqqa aaaqaaatqc aqqqaattqa attqccaaac actqqaactt caqqtttact 360 
tqaatqatct ttttqqaaat qatttcaata ccctcttcaa aqqcctqtcq tctqaqqtta 420 
ttqqtaacaa atqtqaqqaa qttccqtqtt atqtqatqqq aqtaccqqqq tctttccatq 480 
qccqqctttt tcctcqtaac aqcttacatt taqttcattc ctcttacaqt qttcattqqc 540 
ttactcaqqc accaaaaqqa ctcacaaqca qaqaaqqctt qqcattaaac aaqqqqaaqa 600 
tttacatatc aaaqacaaqc cctcctqttq taagaqaagc ctacttatct caatttcatq 660 
aaqatttcac aatqtttctc aatqctaqat cccaaqaqqt qqttccaaat qqttqtatqq 720 
tqttqatact tcqtqqtaqq caatqttctq atccttcaqa catqcaqaqc tqctttactt 780 
qqqaactatt aqctatqqcc attqctqaat tqqtttcaca qqqattqata qatqaaqata 840 
aattaqacac cttcaatata cccaqctatt ttqcatcact tqaqqaaqtq aaaqatataq 900 
tqqaqaqqqa cqqatcattc acaattqatc atataqaqqq qtttqatctt qataqcqtaq 960 
aaatqcaqqa qaatqataaa tqqqttaqaq qqqaaaaqtt taccaaqqtt qtcaqqqcct 1020 
tcacaqaqcc tataatttca aaccaqtttq qacctqaaat catqqacaaa ctatatqaca 1080 
aattcactca cattqtaqtt tcaqatttqq aaqcaaaqct accqaaqacc acaaqtatca 1140 
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27 28 
tcctaqtqct ttccaaqatt qatqqataqt tttttaqtqt tqtqaaataa actqttqtcc 1200 
ctatcacata tatqccacta qaqqqttqtq ccaatqtatt qcacaaqaaq atttgaqaqq 1260 
qqtcaaatat aqaaaqcatt ttqctcttqt qtqqaqaqaq aatqttttct tqatttaaat 1320 
ctqtqatacc caaatcqtaa tqttqqqaaq aiaatqaqaaq ttqaacatqa aattttaaaa 1380 
aaaaaaaaaa aaaaaaaaaa aaaaaaaatt cctqcqqccq cqaattc 1427 
<210> 3 
<2U> 1427 
<212> RNA 

<213> Camellia sinensis 
<400> 3 



uqauaucacu 


qcuquqqcaq 


cuqqccucuu 


uqcuauaaaa 


auuacuuuuc 


uqacqaqqca 


60 


uqqaqcuaqc 


uacuqcqqqq 


aaqquqaacq 


aaququuguu 


cauqaacaqq 


qqqqaaqqaq 


120 


aaaquaquua 


uqcacaaaac 


ucuucuuuca 


cqcaacaaqu 


qqccucaauq 


qcacaqccaq 


180 


cqcuaqaaaa 


uqcaquuqaa 


acucucuucu 


ccaqaqauuu 


ccaccuucaa 


qcucuuaacq 


240 


caqcqqacuu 


qqquuquqca 


qcqqquccaa 


acacauucqc 


aquqauuucu 


acqaucaaqa 


300 


qaauqauqqa 


aaaqaaauqc 


aqqqaauuqa 


auuqccaaac 


acuqqaacuu 


caqquuuacu 


360 


uqaauqaucu 


uuuuqqaaau 


qauuucaaua 


cccucuucaa 


aqqccuqucq 


ucuqaqquua 


420 


uugquaacaa 


auquqaqqaa 


quuccququu 


auquqauqqq 


aguaccqqqq 


ucuuuccauq 


480 


qccqqcuuuu 


uccucquaac 


aqcuuacauu 


uaquucauuc 


cucuuacaqu 


quucauuqqc 


540 


uuacucaqqc 


accaaaaqqa 


cucacaaqca 


qaqaaqqcuu 


qqcauuaaac 


aaqqqqaaqa 


600 


uuuacauauc 


aciaqacaaqc 


ccuccuquuq 


uaaqaqaaqc 


cuacuuaucu 


caauuucauq 


660 


aaqauuucac 


aauquuucuc 


aauqcuaqau 


cccaaqaqqu 


qquuccaaau 


qquuquauqq 


720 


uquuqauacu 


ucquqquaqq 


caauquucuq 


auccuucaqa 


cauqcaqaqc 


uqcuuuacuu 


780 



qqqaacuauu aqcuauqqcc auuqcuqaau uqquuucaca qqqauuqaua qauqaaqaua 840 
aauuaqacac cuucaauaua cccaqcuauu uuqcaucacu uqaqqaaquq aaaqauauaq 900 
uqqaqaqqqa cqqaucauuc acaauuqauc auauaqaqqq quuuqaucuu qauaqcquaq 960 
aaauqcaqqa qaauqauaaa uqqquuaqaq qqqaaaaquu uaccaaqquu qucaqqqccu 1020 
ucacaqaqcc uauaauuuca aaccaquuuq qaccuqaaau cauqqacaaa cuauauqaca 1080 
aauucacuca cauuquaquu ucaqauuuqq aaqcaaaqcu accqaaqacc acaaquauca 1140 
uccuaquqcu uuccaaqauu qauqqauaqu uuuuuaququ uquqaaauaa acuquuqucc 1200 
cuaucacaua uauqccacua qaqqquuquq ccaauquauu qcacaaqaaq auuuqaqaqq 1260 
qqucaaauau aqaaaqcauu uuqcucuuqu quqqaqaqaq aauquuuucu uqauuuaaau 1320 
cuquqauacc caaaucquaa uquuqqqaaq aaauqaqaaq uuqaacauqa aauuuuaaaa 1380 
aaaaaaaaaa aaaaaaaaaa aaaaaaaauu ccuqcqqccq cqaauuc 1427 
<210> 4 
<2ia> 20 
<212> PRT 

<213> Camellia sinensis 

<400> 4 

Phe Met Asn Arq Gly Glu Xaa Glu Ser Ser Tyr Ala Gin Asn Ser Gin 
5 10 15 

Phe Thr Gin Val 

20 

<210> 5 
<211> 19 
<212> DNA 
<400> 5 

ttYatqaaYM qlqqIqaRq 19 
<210> 6 
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<211> 19 
<212> DMA 
<400> 6 

caaaaqgqtc agtgctqca 19 
<210> 7 
<21J> 17 

<2i2> 

<400> 7 

atqaccatqa ttacgcc 17 
<210> 8 
<211> 20 
<212> DMA 
<400> 8 

qccqqtacct ttctqqqqcc 20 
<210> 9 
<213> 22 
<212> DMA 
<400> 9 

ccqctqcqtt aaqaqcttqa aq 22 
<210> 10 
<211> 21 
<212> DMA 
<400> 10 

qccaaacact ggaacttcaq g 21 
<210> 11 
<213> 23 
<212> DMA 
<400> 11 

ccattgagqc cacttgttqc gtq 23 

<210> 12 
<211> 22 
<212> DMA 

<400> 12 

qqcctqtcqt ctqaqqttat tq 22 
<210> 13 

<211> 22 

<2i2> om 

<400> 13 

caqcaatqqc cataqctaat aq 22 
<210> 14 
<211> 22 
<212> DMA 
<400> 14 

ccqctqcqtt aaqaqcttqa aq 22 
<210> 15 
<211> 21 
<212> DMA 
<400> 15 

qccaaacact qqaacttcaq q 21 
<210> 16 
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<211> 23 
<212> DMA 
<400> 16 

ccattqaqqc cacttgttqc qtg 23 
<210> 17 
<211> 22 
<212> DMA 
<400> 17 

gpcctqtcqt ctqaqqttat tq 22 
<210> 18 
<211> 17 
<212> DMA 
<400> 18 

qccatqqttt acqcqca 17 
<210> 19 
<211> 20 
<212> DMA 
<400> 19 

cqqccatqqa aaqaccccqq 20 

<210> 20 
<211> 21 
<212> DMA 
<400> 20 

tqatatcact qctqtqqcaq c 21 
<210> 21 
<211> 21 
<212> DMA 
<400> 21 

aaaatttcat qttcaacttc t 21 



C51)Int.a 
C 1 2 N 



F I 

C 1 2 N 
C 1 2P 



//(C 1 2 N 
C 1 2 R 
CC 1 2 N 
C 1 2 R 



C 1 2 P 



5/10 
9/lQ 
17/18 
23/00 
1/21 
1:19) 
5/10 
1:91) 



C 1 2N 



9/10 
17/18 
23/00 

5/00 



c 



A 



B 



